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IT GETS YOU PLACES! 
Gy, the new "yt Cover 


If you'd like to get out and go places in a plane that gets you places . . you‘re going to wan 
the plane with the “built in tail-wind”: THE NEW CULVER FOR ‘41. 
The Retractable Iesetob betes Imagine such performance: 
Gear... one of the besteseb 4 % 120 mph guaranteed cruising speed! % 480 miles cruising range! 
exclusive features of the % 140 mph maximum speed! % 5 gallons fuel consumption per hour! 
Culver for ‘41 PLUS STREAMLINING THAT LITERALLY LAUGHS AT HEADWINDS! 
Model LCA featuring the rugged, dependable Continental 75 HP Engine. Model LFA 


powered the smooth new Franklin 80 HP Engine, featuring starter, generator, batter 
and navige lights as standard equipment. 


If you speed . . economy . . design . . performance, in fact if you want to view 
what's new in flying, you'll be trying the new Culver for ‘41 









And when you thrill at that performance . . when you delight in that new Spring beauty .. 
when you experience that Culver economy that defies all competition you'll say: “ITS 
THE SENSATION OF THE NATION IN AVIATION.” 

WRITE FOR YOUR FLIGHT IN A CULVER 
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BEF Semper 


CULVER AIRCRAFT CORPORATION x WICHITA, KANSAS 
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To Prepare You for Leadership in Commercial Aviation— 


PARKS Offers an Approved 
COLLEGE EDUCATION 


Majoring in Aviation 
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Above — Students at en- 
trance to one of the class 
room buildings on the 
Parks Campus. 


At right—Adjusting pro- 
pellor blade pitch in the 


shops. 


PARKS AIR COLLEGE was founded 
August 1, 1927. Has enjoyed Federal 
approval longer than any other avia- 
tion school. 


Is accredited in its Aeronautical Engi- 
neering School by the Illinois Super- 
intendent of Public Instruction. 

Is accredited by the United States 
Office of Education of the Federal 
Security Agency. 

Graduates are qualified educationally 
for appointment as flying cadets in the 
U. S. Army Air Corps and for flight 
training in the U.S. Naval Air Reserve. 
Has a capacity enrollment of 300 com- 
mercial aviation students, 216 U. S. 
Army Air Corps flying cadets and 
48 enlisted mechanics. 

Has its own airport with a school plant 
of 25 buildings devoted to school pur- 
poses entirely, also two fields of 568 
acres and 96 acres for military flight 
training. 

Has a faculty of 82, each especially 
qualified for his particular field of 


instruction. Parks Student Air Line. 












‘ 
Using the radio transmitter in operation of | State... 


& [' you really mean to succeed in commercial 


aviation, to rise to positions of leadership 
and responsibility, merely “getting in” avia- 
tion is not enough. 

To equip yourself to forge ahead in the 
business of aviation, your preparation train- 
ing must give you much more than technical 
skills — you must become acquainted with basic 
principles as well, and you must develop your 
individual capacity for independent, original 
thinking in the solving of unexpected problems. 

That’s why the courses in aviation training 
offered to you by Parks have been developed 
to provide a college education majoring in avia- 
tion. You receive thorough, well-rounded execu- 
tive training at the same time you acquire 
mechanical and technical skills. 

Because Parks teaches you the why as well 
as the how of what you do, in courses of college 
rank throughout, you'll find Parks trained men 
in such responsible positions as chief engineer, 
chief meteorologist, chief pilot, captain, first 
flight officer, traffic manager, factory manager, 
service manager, department heads and many 
others. Parks graduates are equipped to con- 
tribute to the progress and advancement of 
commercial aviation through the development 
of their executive ability. 

Parks offers you four courses, each special- 
ized in its field, but all providing basic prepara- 
tion for advancement in aviation. They are: 
Professional Flight and Executive, Aviation 
Operations and Executive, Aeronautical Engi- 
neering and Maintenance Engineering. 

If you wish to prepare yourself for leader- 
ship, for success, we invite you to send for 
complete information included in the free 64 
page Parks Catalog. Send the coupon or a 
post card request today. 


PARKS AIR COLLEGE 
eR East St. Louis, Illinois 


ZX PARKS AIR COLLEGE 
East St. Louis, Illinois 


Please send me details of four major 
courses in commercial aviation training. 
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WITH THE EDITOR 


EN years ago semi-weekly 
Tiss across the Atlantic and Pacific 
oceans were, to the general 
Jules Verne-ish pipe dreams. Today the 
safest way to cross the Atlantic is by air 
Under any circumstances prior to the ad- 
vent of aviation, such a startling trans- 
formation could come about only after 


decades of gradual evolution. But the 
airplane, hundreds of times over, has 
changed our entire conception of the 
world. Yet, though such things have 


been, and are being, proved over and 
over again, there still are those reaction- 
aries in this country who insist that it 
would be impossible for any nation to in- 
vade this country by air. They think the 
possibility that enemy bombers might be 
able to cross the Atlantic, bomb an ob- 
jective in the United States and return 
to their bases, is fantastic poppycock 

Frankly, we consider it entirely within 
reason to assume that the Germans could, 
within five years, build up an aerial ar- 
mada that could cross the Atlantic and 
attack us. We don’t think they will dos 
But don’t let our die-hard 
think for a minute that German aeronau- 
tical engineers couldn’t make such a thing 
possible within a very short time if Hit 
ler so desired. If our own airliners today 
can carry tremendous over 
tances far longer than the actual land- 
to-land transatlantic hop, what do isola- 
tionists think could be done with the 
latest long-range aircraft, stripped down 
to carrying nothing but bombs, fuel and 
crew? When we say “latest” we mean to 
point out that our amazingly 
Boeing clippers and deadly Flying For- 
tress bombers actually are built from 
designs that are several years old. 

In his article on page 14, Major Sever- 
sky shows specifically why the United 
States is not impregnable to air attack 
And Major Seversky is not theorizing 
The German and British air forces al- 
ready have proved his points hundreds of 
times over. 
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ORRY we're having to stand you up on 

additional Data Book sheets. The dif- 
ficulty is not with ourselves but with the 
poor, harassed manufacturers. Becauss« 
of the priorities setup that automatically 
takes practically all metal for military 
planes, the makers of private planes have, 
in many instances, cut down production 
almost to a standstill. Because of this 
muddle, we’ve been having difficulty get- 
ting the necessary information on types 
that are all but out of production. But 
we have not discontinued the Data Book; 
new sheets will appear soon. 

(Continued on page 104) 
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HILE the Aviation industry is giving jobs to thousands 
of men as it expands to meet the demands of national 
defense. what it is seeking eagerly is leaders for these 
thousands—men properly trained to fill vital supervisory 
positions. These are the men who can look forward to 
a career in aviation, whose future is assured and whose 
livelihood is not contingent on national emergency. YOU 
can become one of these career men, BUT ONLY IF YOU 
CHOOSE THE RIGHT SCHOOL FOR YOUR TRAINING... 
That school is Curtiss-Wright Technical Institute! 


Located in the very center and a very important part 
of Southern California's great aircraft industry, with its 
more than a billion dollars in unfilled orders, Curtiss-Wright 
Tec has come to be recognized as the nation’s leading 
institution for the training of Aeronautical Engineers and 
Master Mechanics. Mr. Donald Douglas, President of the 
great Douglas Aircraft Company. chose this school for his 
own son's training, which pointedly indicates the high 
standing Curtiss-Wright Tec has attained in the aircraft 
industry since its establishment in 1929. 

It is imperative that before you invest in a course of 
career training you determine what the returns will be on 
your investment... for your choice of a school in which 








FOLLOW 


to take your training will determine how much money you 
will make all the rest of your life. 


Curtiss-Wright Tec’s career training is carefully designed 
to do just one thing:—TO MAKE MONEY FOR YOU. so 
upon graduation you can be independent and self-support- 
ing for life. Our thousands of successful graduates have 
prover: that Curtiss-Wright Tec training gets results and 
always pays, since it trained them in advance for the 
highest position they could ever expect to occupy. It can 
do the same for you. 


This school has never guaranteed positions for its gradu- 
ates, but practically every graduate has obtained immedi- 
ate employment and is advancing rapidly. The demand 
for our graduates far exceeds the supply. and we honestly 
believe that every student who enrolls here will be able 
to obtain, with our assistance, immediate employment upon 
graduation. 


WARNING! —"Don't miss the boat.” The greatest op- 
portunity in your lifetime exists today! There never was 
such an opportunity in aviation for you; there may never 
be another. DON’T FOLLOW—LEAD! Send in your en- 
rollment before you “miss the boat.” 


Offering specialized and proven training in AERONAUTICAL ENGINEERING & MASTER MECHANICS 
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get 
CAERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 


OOSPECIALIZED ENGINE COURSE 
OU}SPECIALIZED AIRPLANE COURSE 

( POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
5 SPECIALIZED AIRCRAFT SHEET METAL COURSE 
( AERONAUTICAL DRAFTING COURSE, HOME STUDY 
© AIRCRAFT BLUE PRINT READING COURSE. HOME STUDY 
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6,000 MILE 
JAUNT ON 
EDO FLOATS 


QO* January 19, 1941, Bob (Inter City 
Aviation) Love and a congenial party 
of seven in three Ranger Fairchilds, Edo- 
equipped, left Boston and headed for 
Miami. Thence the little flotilla proceeded 
by easy stages to its destination near the 
Island of Tortola, British Virgin Islands. 


On the return, with the exception of a side 
trip to Spanish Cay via Great Abaco Island, 
the same route was followed. 


The total flying distance logged on the 
cruise, including considerable miscellaneous 
flying, was close to 6,000 miles. Except for 
about 70 hours’ flying time, all ships were 
in the water until their return to Boston one 
month from the start of the trip. 

Notes from Bob’s log: “Floats required 
absolutely no attention during entire period 

not even a temporary patch ... no leak- 
age . . . landings and take-offs made under 
every conceivable condition.” 

The story of this cruise provides another 
interesting example of what many owners 
have learned . . whatever ship you fly 
if you're flying for pure pleasure—equip 
your ship with Edo’s and fly the waterways. 


EDO AIRCRAFT CORPORATION | 


414 Second Street, College Point, L. I., N. Y. 


O%0ceE 


Standard the World Over | 
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Mixed Tests 
Sirs: 
On page 24 of the National Aeronautics 


Council’s “Wings of the World” (copy- 
right 1940), it states that the Bell P-39 
Airacobra was test-flown by Homer 


Berry, who power-dived it “in excess of 
700 m.p.h.” In FLYING AND POPULAR AvVIA- 
TION’s May issue (page 25) is an article, 
entitled “Speedy,” by C. A. Bell, which 
says Andy McDonough dived this ship at 
a maximum speed of 620 m.p.h., but would 
like to try for 700. Are these two differ- 
ent ships, or what? 

THOMAS SPROTT. 
Alpine, Tex. 
®@ Basically, they were the same airplane. 
We cannot vouch for the National Aero- 
nautics Council’s statement; the Bell 
company’s own claim that McDonough 
set a record is our authority.—Ed. 





From Brazil 
Sirs: 

I’m always an interested subscriber and 
reader of FLYING AND POPULAR AVIATION 
Although my interest in flying is great, 
it is too expensive and dangerous here in 
my country. Planes, gas, oil and instru- 
ments generally are imported from the 
United States and only millionaires can 
afford them. The whole country is cov- 
ered by a wild jungle, with but few land- 
ing fields. This makes lightplane pleas- 
ure cruises nearly impossible. And a 
Beechcraft or a Stinson Reliant is priced 
here near $40,000 in American money; 
gas is $4.50 a gallon. 

. I have read articles here lately 
which say American warplanes are just 
“advanced trainers” for the British; that 
they can’t compete with modern Euro- 
pean craft.... This astonished me, for 
I always considered American planes of 
fine quality from any standpoint. I wish 
FLYING AND POPULAR AVIATION could make 
a careful study of the matter, not only to 
satisfy my curiosity, but for the impor- 
tance it has for America’s defense and 
the destiny of civilization. 

Sercio R. HorvustTeEIn. 
Sao Paulo, Brazil. 
@ We have heard those “advanced trainer” 
stories too. However, RAF pilots—the 
men who know—tell an entirely different 
story.—Ed. 





Why Restrictions? 
Sirs: 

I believe some of the restrictions 
imposed on student pilots are a bit stiff, 
especially the cross country limits... . 
The solo license that expires May 1 should 
be put back, as a lot of student pilots are 
plane owners and do not have an instruc- 
tor or licensed mechanic within the lim- 
its of their student permit radius. It 
works a hardship on them to have to 
hire a licensed pilot to fly their plane to 
a mechanic for a 20 or 100-hour check. 

The same thing is true when buying 
a plane. To have to add $50 or $100 to a 


plane’s price to have it delivered some- 
times can mean the difference betweer 
being able to buy a plane and not... . 

WiuiaM J. BLAcK. 
Lamar, Col. 


Handicap 
Sirs: 

. I lost my left hand in 1930, but 
have no difficulty in handling cars or mo- 
torcycles with an artificial hand. Now I 
want to fly, but my doctor tells me the 
regulations won’t permit me to solo... . 
Is there any way I could qualify for a li- 
cense? I have seen pictures of men minus 
a leg or an arm who still fly. How do 
they get permission? 

Maurice L, Esy. 
Dayton, OQ. 
@ In some cases, the Civil Aeronautics 
Administration issues waivers on certain 
physical disabilities. Reader Eby should 
contact the CAA’s medical director in 
Washington, D. C.—Ed. 
Wants Pictures 
Sirs: 

. I like the full-page airplane pic- 
tures you used to carry, as I cut them out 
and put them on the wall. However, 
lately there have been no pictures of this 
kind. ...I think a good many people 
would like to have these pictures for the 
same reason. ... 

THomasS Bocan. 
Goodland, Ind. 


Dive Bombing 
Sirs: 

In “Dive Bomber,” page 15, April issue, 
one picture (page 16) shows Maj. Al 
Williams demonstrating dive bombing. 
The left wing of the plane seems bent. Is 
that a distortion in the photo or is it due 
to the pull-out? Also, why are the 
wheels down? 

JAMES BAKER. 
Providence, R. I. 
@ The “bent wing” is photographic dis- 
tortion. The Grumman’s wheels were 
lowered in order to slow down the ship's 
dive as much as possible——Ed. 





Not Satisfied 
Sirs: 

I don’t believe you answered the ques- 
tion of the gentleman from Penn Run, 
Pa. (page 50, FLyrnc anp PopuLar Avia- 
tion, April, 1941) correctly. He wants to 
know why the Government takes no in- 
terest in helping fellows who really love 
to fly and are getting their flying the 
hard way, by paying and paying plenty 
for it.... I honestly believe the fellows 
who love to fly are sure getting a raw 
deal. Nobody can tell me you have to be 
a college man to be a good pilot. 

Dart C. BRICKNER. 
Tiffin, O. 
@ No one said it takes a college man to 
make a good pilot. But the Army and 
(Continued on page 76) 
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THIS TRAINING places YOU,IN AVIATION 





‘tam a Calijornia Flyers Graduate." |t means some- 
thing to say that. It means that aviation wants you to the 
extent that over 96% of all California Flyers graduates 
t are employed in the industry and that it is impossible to 
supply the demand for our graduates. It is a passport 
S into aviation. Secondly, it means that you are a man 
2 marked to succeed like the California Flyers graduates 
_ before you. And that is what really counts. 













e Write for new 
64 page catalog, 
get complete in- 
formation on all of 
California Flyers’ 
aviation training 
courses, tuition 
and employment 


Why does a California Flyers man stand so high? dt opportunities. 


is obvious once you have heard the complete story of this 
famous school. Its founders believe that aviation should 
be taught in a school where the student remained an indi- 
vidual—learning aviation as it pertains to his individual 
, ambitions and qualifications, and by so doing preparing 
] him for the responsibilities of leadership. This way the 
5. graduate is prepared to meet today’s aviation problems 
s and to contribute to tomorrow’s aviation advancement. 
e This is the way today’s leaders learned. Only this way can 
e a training program be built for the industry, on industry’ s Ll ey | FIVERS | NC. 
specifications. They believe too, that the entire field of pen ee *.. in _2 
aeronautics :—engineering, mechanics and piloting are ad r yo 
all closely interwoven and that a student should train in a 
school that teaches all of these important divisions. Above 
all, they believe that aviation should be taught in an 
environment of aviation activity, taught where the great- 
est aviation developments originate, taught where there is 


_ a 


SCHOOL OF AERONAUTICS 


LOS ANGELES MUNICI 




















ment for Flight, Ground and Master Mechanics Courses 9 ‘: BHEREEEE 


the greatest number of men actively engaged in aviation. - LEARN ABOUT THIS COMPLETE RANGE a 
This is why California Flyers is located in the heart of 
;- the world’s aviation capital on the world’s busiest testing OF PRACTICAL CAREER COURSES 
n field. CALIFORNIA FLYERS, INC., School of Aeronautics, * 
a If this is the kind of school that you would like . . . Los Angeles Airport, Inglewood, Calif., Dept. PA-7, 
: friendly, efficient, modern and thorough; an aeronautical + aga — me — Catalog =e Ne emgrer = 
sg 7. > , eae reni - x. wit complete in ormation on raining, tuition, iiv- 
ot school operated by practical aviation men, you will be s ing conditions and employment opportunities. I am = 
~ most interested in reading the complete story of Cali- over 16 and interested in the subjects, checked: 
; fornia Flyers in the new 64 page catalog which tells 
ty 4 k. | e] Aeronautical Engineering O Airline Piloting OQ a 
NS today 's story of aviation at wor complete detaiis of the Production Mechanics (Aircraft sheet metal)Q Aircraft Drafting O 
ua training courses and just what it takes to be a California Instrument and Radio Beam Flying O Master Mechanics O 
be Flyers man. a Instrument Technician 0 @ 
. ‘ Name Age 
Contractors to the United States Army Air Corps... a: seas 2 
~ Approved by the C.A.A. of the United States Govern- eats 
n 
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AMERICA’S DEFENSE 
BEGINS WITH EFFICIENT 
PRIMARY TRAINING 








a 


TODAY’S pilot training program 
represents America’s best in men and equip- 
ment. Kinner Engines are being used in 
this work for primary instruction in all 


vital branches—in the Army, Navy, 


———————— 





C. P.T.P., and the British Commonwealth 


Air Training Scheme. This is an honor and | oe RES x Ps 
; ; ; a y 
=f 






eo an obligation which every member of the 






Kinner organization has proudly assumed 






in order to insure our National Defense. 
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--Which Will YOU Depend On 
for Success in Aviation? 


You choose between brawn and brains when you select your training for 
Aviation. One kind of training—short and sketchy—puts ability into your 
hands for but one routine, manual-labor job. The other kind of training—broad 
and thorough—puts diversified skill into your hands, knowledge and initiative 
into your mind. With one, you face the prospect of staying just where you start 
in Aviation. With the other, your progress and success depend only on your 
own ambition. 

It is this training for success—and security—that you get at Aero ITI. Here 
there are classrooms as well as shops. Here there are texts as well as tools. 
Here you study, as well as practice, your chosen field of Aviation. Here there 
are laboratories. ..and research, experimental, and aircraft development activ- 
ities. Here there are large aircraft construction, maintenance, and overhaul 
shops just like those of aircraft plants and airlines. Here you take part in 
carrying out aircraft projects from drawing board to test flight—learning not 
just one job, but many... building a reserve of knowledge for the future. 


This is training PROVED by outstanding graduate success in winning 
preferred jobs...in quickly advancing to “group leader’ posts...in early 
transfer to such advanced work as inspection, power plant installation, final 
assembly, and experimental...in stepping immediately into the coveted air- 
line maintenance jobs...in making good in engineering posts. If you want to 
make the most of Aviation’s magnificent opportunities, don't fail to find out 
about Aero ITI courses—before choosing ANY training. 


student use 


Get the ¥gAv Kind of Training--at Aero ITI 
--for Success...and Security...in Aviation 


TO RECENT An Aero ITI Mechanics or 

Engineering course pre- 

HIGH SCHOOL pares you to step into the 

thrilling field of Aviation 

GRADUATES only 6 months, a year, or 

@@@ two years from now (de- 

pending on the course you 

choose). This is 2 to 3'”) years ahead of the time you would 

complete the usual higher education. actually farther 

ahead, as you need not wait until fall to start your Aero ITI 

training. Find out about the fine training given by this lead- 

ing school. Aero ITI is a really big Aviation school and is 

considered by many to be the most completely equipped of 

all. Over 2500 graduates now employed by all leading air- 

craft manufacturers and airlines, by 89 aviation firms in all. 
Send coupon for complete details on training. 




















AERO INDUSTRIES TECHNICAL INSTITUTE 
5255 West San Fernando Road, Los Angeles, California 




















Training in propeller work is one of the many 
ing how unusually thorough and extensive is the prepara 
Please send information on Aero ITI training for Aviation careers. | am 
interested in the following branch of Aviation: [] Aircraft Mechanics; 
(C0 Aeronautical Engineering; [] Undecided, please send more informa- 
tion. Years High School: [J ‘@ 0 2.0 3. © 4. Years College (Liberal 
Arts) :01.02,.03.04 Weansltaatniosing College: C3 010203.04 
— Name — . __Age 
Cc. A. VAN DUSEN JOHN K. NORTHROP ROBERT E. GROSS 
Vice Pres., Consolidated President President, Lockheed Add 
Aircraft Corporation Northrop Aircraft, Inc. Aircraft Corporation —_ enemas 
City. hain a-43-PA 


AERO INDUSTRIES TECHNICAL INSTITUTE 


5255 WEST SAN FERNANDO ROAD, LOS ANGELES, CALIFORNIA 





5 Courses In AIRCRAFT MECHANICS and AERONAUTICAL ENGINEERING—Including 12 Month Mechanics Course Approved by U. S. Civil Aeronautics Administration 
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This month, customers, the Perch inaugurates a new policy—rougher and tougher 
problems—Brain Twisters that will keep you awake nights! The first one of the new 


series appears below. Go to it, men! 


Major Al Williams, alias ‘“Tattered Wing Tips,’ 


’ 


Gulf Aviation Products Manager, Gulf Bldg., Pittsburgh, Pa. 





FUNNYBONER DEPT. 
Dear Major: 

Taking my old OX Travele 
up for a spin one day, I decided 
loop and see what the y 
felt like. 

I was zipping along 
slowly eased 
a ‘‘beautiful’”’ loop for all che 
to see. Imagine my chag 
fell out on top and after a 
came out of the spin Well 
then that we needed more 
shoved the nose down and 
air speed climb up. Ther 
she had enough spee 
on the stick, like a dope 

I felt as though my ears were 
out of my side pants pockets, 
of a sudden there was a cras! 
myself shoved violently to the be 
the seat. What followed I'll neve 
but I found myself cruising alk 
side up, sitting on the floor with 1 
between but the ‘chute! 

After much stretching 


finally got my bearings 
the airport and somehow 
and bangs, got the baby 
mishap. I rolled up to 
nothing but my head st 
ceeded to investigate 
most passed out wher 
just hanging by a 
that if I had fallen o 
loop I'd never have tho 
being still strapped te 
have pulled the rip cord 
‘chute couldn't have opene 
That was my last loop 
Very truly, 


Eugene W. Beatty 


Parkersburg, W. Va 


THIS MONTH’S BRAIN TWISTER 


Miss Jerrie Cunningham, of Atlanta, Ga., 
sends this one in: 


& 
P\e) 
Ue 


My plane ran out of gas in the middle 


of a desert, but near by was a gasoline 


1 only 8 gallons left. He 
half of what he had, pro- 
neasure accurately the 4 


dealer who ha 
promised m 
vided I could 
gallons 

The only empty containers he had were 
a 5-gallon and a 3-gallon measure, and 
of course the full 8-gallon measure. How 
lid I successfully measure the even 4 


- 
galions’ 


TAKE A TIP FROM A SAILOR 

Ever been around a boat yard when they 
haul the boats out, and been amazed at 
the amount of weed and barnacles below 
the water line? 

To combat these fouling growths, some 
sailors sail their boats up a convenient 
river where practically no growth occurs 
below the water line. 

The secret lies in the difference be- 
tween salt and fresh water. Fresh water 
just doesn't contain the organisms that are 
responsible for heavy growths of weeds 
and barnacles 

It will pay you to remember this sailors’ 
trick the next time you buy oil for your 
engine. For though you can’t tell by look- 
ing at the oil, there are some oils that 
contain less of the things that start trou- 
ble than others. And Gulfpride is out- 
standing in this respect! Because, by 
neans of the famous Alchlor Process, 
we've taken out more of the carbon and 


sludge-formers! 


THIS MONTH’S WHOPPER 


Dear Major 
When I reads ALL SLIDE RULES 
BARRED I figures you just spelled “bared” 


with an extry ‘‘r’’ not bein’ as good at spellin 
as I am, so I pulls my slipstick out of the 
case, and does it get hort tryin’ to figure 
Max Conklin’s speed puzzle. 

My buddy, a baseball player, says thes 
ain't no slide rules except that you gotta 
touch the bag or the plate and slide with 
the spikes ahead 

Then I shows him the slipstick, which he 
calls a cheatin’ ruler, one length for buyin 
and one length for sellin’. Crooked, says he 

Well, Max takes off an’ does 90 miles per 
for the first mile. How fast must he fly the 
second mile to average 180 for the two 
miles? My buddy, the baseball player, being 
under the compression that he can figure 
out with a pencil, says it should be figured 
in collapsed time, reducin’ it to miles per 
minute or seconds as a common def.mi 
nator. 

He claims that doin’ 90 miles an hour lets 
you do a mile in 45 seconds; while flyin’ 10 
miles an hour you does a mile in 20 seconds, 
or two miles in 40 seconds. So he says if you 
took 45 seconds to do the first mile, and 
you should have done the two miles in 40 
seconds, you're already 5 seconds overdue, 
so no can dc 

Me, I’m more of a engineer, and am stil 
tryin’ to figure it out on the slipstick. Will 
let you know when I get the CORRECT 
answer. Don't pay him no mind, but just in 
case he’s right, remember, I helped him! 

Yours truly, 
Erwin L. Schwatt 


Adiantic City Aero Club 
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y > most informative and 
beautiful issue in the 
history of aviation... 


Watch For Complete Details 
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A 
Polly Smith Photo 


Men who fly bombers across the ocean are doing more than 
making deliveries. They are blazing a new trail for mer- 
chantmen. Charting tomorrow. After the war, giant air- 
ships will follow the new trade routes charted by bombers. 
Rapid expansion of the air -————————--.-— 
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TEN Air Power | 


By i 
MAJ. ALEXANDER P. de SEVERSKY [sve imposed new tactical princnies i 


have imposed new tactical principles 
upon the science of war-making. 
Throughout history, too, some nations 
have been quicker than others to recog- 
=3° = nize and apply those principles. Because 
Military America must abandon war’s tra- they nthe ee why a aie more 
desperate, they have utilized the new 
weapon for the conquest of neighbors— 


ditional patterns and adaptitself to am f° hoo. heighbors remained muscle- 


bound by traditional thinking. 
Air Power age if the U. S. is to survive. This familiar pattern of behavior was 

illustrated perfectly and with tragic re- 
sults in the years preceding the present 
world conflict. In Germany the new 
weapon—Air Power—was being forged 
with great energy for all the world to 
see. Yet, on the other side of its frontier, 
France continued to live complacently in 
its fool’s paradise of military delusions. 
It remained comfortable and self-satisfied 
behind its useless Maginot Line. France 
had put up a dam, and actually expected 
it to keep out the torrential rains of air 
attack from overhead. 








France ignored Air Power. German bombers (Junk- 






ers, top: and Dorniers) smashed her defenses. 










































I was there just before the outbreak of : 
the war and made a futile effort to sell ‘ 
to France the kind of warplanes which N 
might have added a roof to the dam and a 

> possibly saved the country. I can there- o 
fore attest that France was in the grip of 
a species of self-hypnosis. Its military tl 
men shut their eyes and their minds o 
against the obvious, preferring illusions n 
to realities. They refused to recognize v 
that war had been lifted into a new di- A 
mension. Their strategic conceptions re- It 
mained stubbornly earthbound at a time al 
when the major strategies of warfare were 
being transferred to the skies. of 

But before we Americans speak too tk 
harshly of the blindness and inertia of 
France, let us take a good look at our- w 
selves. The sad fact is that even today, br 
with the Second World War nearing the so 
end of its second year, the United States al 
has not yet fully recognized the new w: 
weapon and its implications for America’s tr 
defense program. We build two-ocean pe 
navies in about the same spirit that sc. 
France built its frontier fortifications, tic 
without reference to the new dimension in 


of modern warfare. Not only do our air no 
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Qualitative superiority of Supermarine ‘Spitfires’ (above) over 


Germany's ‘Stukas'’ gave the British control of air at Dunkirk. 


defenses remain inadequate and tech- 
nically backward, but we continue to di- 
vide them between the Army and the 
Navy—each of which, naturally, treats 
aviation as a mere adjunct or extension 
of its own organization. 

American military aeronautics, to put 
the matter bluntly, is still in a primitive 
condition—this in the country where 
modern aviation was born! Those of us 
who have grasped the meaning of genuine 
Air Power therefore have a clear duty. 
It is to hammer away, day and night— 
and even at the risk of making ourselves 
a nuisance—at the mind and conscience 
of our nation, to awaken it somehow to 
the realities of the new situation. 

It is with this purpose in view that | 
wish in this article to sum up, however 
briefly and baldly, the chief aviation les- 
sons of the war to date. The truth is that 
all of them were foreseen and foretold 
with startling clarity by the advocates of 
true Air Power. But it has taken the ex- 
perience of actual warfare on a tragic 
scale to demonstrate them for the skep- 
tics, many of whom continue obdurate 
in their adherence to outmoded thoughts 
notwithstanding the demonstration. 

I have boiled down the lengthening ex- 
perience into 10 “lessons,” which I pro- 
pose to state as succinctly and simply as 
possible. Not until all these lessons have 
registered upon the popular as well as the 
military intelligence of America shall we 
be able to meet the challenge of the new 
age, the age of aviation. 


I 


The first and most fundamental of the 
new principles of warfare clarified be- 
yond possibility of doubt in the present 
conflict is this: that neither land nor sea 
operations are any longer possible against 
an adversary possessing Air Power, with- 
out first assuming control of the skies. 





The magnificent French army never 
had a chance to show its mettle. The 
Nazis having captured domination of the 
air, the ground forces were defeated be- 
fore they could ever go into action. 
France and the Low Countries were de- 
feated as soon as Hitler’s Stuka dive- 
bombers and other aircraft took com- 
mand of the skies; everything that fol- 
lowed was little more than a mopping- 
up process. 

The British Navy compared with the 
Germany Navy is a giant against a 
pygmy. Yet the British fleet was help- 
less to prevent the transfer of Nazi forces 
and supplies across the Skagarrak into 
Norway or across the Mediterranean into 
Africa. For all its superiority and valor 
and skill, the British fleet could not main- 
tain control of the Norwegian coastal 
points or even operate in the North Sea. 
The reason for this virtual elimination of 
British sea power from a vital theatre of 
war at a critica] juncture in Hitler’s cam- 
paign was too clear to be missed. It was 
Germain air supremacy in that area. 

Because of its shortness of range, the 
British pursuit command could not con- 
test the air over the Skagarrak, where- 
fore naval operations became impossible 
Neither could British aviation dispute 
effectively the skies over the Norway 
coast or the North Sea—except by car- 
rier-based aviation, which could not do 
the job, wherefore the proud British fleet 
could only retreat from the scene. On 
the other hand, the same British pur- 
suits were able to establish their author- 
ity over the English Channel, which was 
fully within their range. That, and that 
alone, explains the “miracle of Dun- 
kirk.” Prime Minister Churchill acknow!- 
edged soon after the historic evacuation 
across the Channel that British air su- 
premacy at that point made the opera- 
tion possible 
In the Mediterranean, the British fleet 
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has succeeded in holding its old domi- 
nance only because of the startling inie.i- 
ority of Italian aviation. Whether the 
same fleet can continue to be mistress of 
that great sea, now that German Air 
Power has been brought into play, de- 
pends first of all upon the size and qual- 
ity of the British air force in that area 
Once again it wil] be emphasized that 
surface operations are possible only as 
long as the air above is kept out of the 
adversary’s hands. 


I] 


No less obvious is another tactica] real- 
ity, though a good many self-styled ex- 
perts have failed to admit it out of mis- 
guided “loyalty” to the past. It is that 
navies have lost their former function of 

(Continued on page 62 


The author (left) world-famous aviation ex- 
pert and aircraft designer, receiving Harmon 
Trophy from President Roosevelt recently 


AERIAL VANGUARD 


PAN AMERICAN 
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OTe 2 by JAMES BASSETT. Jr. 
| j ‘4 “ aN: 


a. ' Se Tiny Pacific islands today are linked in a 
— 10,000-mile defense chain, America’s pro- 
tection against trouble from Japan. War- 
planes bind these dots of land together. 
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Consolidated patrol bombers (below and op- 
posite page) are leading Navy long-range type. 








THE PACIFIC 


weird spot in the middle of the Pacific 
Ocean which you won’t find on the 
average school kid’s geographical charts. 
It lies precisely at Lat. 2° 49’ 7” S., Long. 


Tre California Clipper circled over a 


171° 42’ 50” W. It looked for all the 
world like a spherical slice of lemon-rind 
floating on the bluest waters known to 
man. And just about as big. 

Then the blue-jacketed steward spoke: 
“Remember, gentlemen, no _ cameras. 
Aerial shots are taboo.” 

Pan American’s New Zealand-bound 
colossus landed in the pear-shaped lagoon 
that measures nine miles from the 440- 
yard “inhabitable” strip to the distant 
palm planted by guano merchants in 
1915. It swashed toward the loading 
jetty. Its four triple-bladed propellers 
stopped spinning. We debarked at Can- 
ton Island just as the American flag flut- 
tered down from the staffhead near the 
airline’s hotel—and the British Union 
Jack lowered from its own galvanized 
pole a few rods up the coral beach. 

Yankee and Briton work side-by-side 
at Canton. As events progress during 
this momentous year 1941, it appears they 
may strive even more solidly in the far 
Pacific. They are building, strengthen- 
ing, establishing bases suitable for planes 
less peaceably equipped than the Cali- 
fornia Clipper. 

This writer chose Canton for a brief 
description of a typical mid-ocean atoll 
base because (a) of its strategic location 
athwart Pan American’s right-of-way to 
the Antipodes and (b) its peculiarly cru- 
cial situation in the constellation of tiny 


sandspits which will give the United 
States a succession of outposts from 
Dutch Harbor (Alaska) to New Zealand. 
Oddly, people in the latter independent 
British domain already hint their readi- 
ness to join some sort of defense league 
akin to the Canadian-American system. 

Let’s view Canton a moment. Four 
months before I visited it, six Naval PBYs 
put into the sheltered lagoon one late 
afternoon with more than 50 officers and 
men from Pearl Harbor, 1,915 miles 
northeast. That was the tip-off. Period- 
ically, both before and after that influx, 
destroyers, cruisers and mine layers hove 
into sight over the horizon to drop anchor 
off the shoal-locked entrance to the in- 
ner harbor. Nobody knew much about 
their activities. Since the second World 
War began, fleet movements had been 
quite mysterious. Even if you sighted a 
warship during your Clipper ride Down 
Under, you didn’t say anything about it. 

People on Canton live strange lives. 
The doctor attending the 40 men and 
women—only four of the latter—would 
have bartered his stethoscope for a dime 
cigar if we hadn’t offered it free. Salt 
water goes into the tubs that wash 
clothes, runs through the showers that 
wash Canton’s inhabitants, pours through 
the machine that distills 500 gallons of 
fresh water (brackish but drinkable) 
daily. 

Night falls like a black blanket. Sud- 
denly. And all that remains are the in- 
credibly bright stars and the 2,000,000- 
candlepower beacon swinging forever 
atop the 70-foot stee] tower. 


Just as all these Crusoe-islands will 
bow to the coming of men with dredges, 
defense guns and supplies, Canton will 
become part of the stepping-stone series 
that includes Midway, Guam, Wake, 
Johnston, Palmyra, Rose—and possibly a 
batch to be ceded “for the duration” to 
the United States by Australia. In this 
latter group are the Fijis, Solomons and 
New Hebrides. 

Add the French islands which depend 
on the Antipodes for their trade now that 
Hitler controls the homeland, and you 
have an impressive cluster of spots worth 
cultivating with more warlike implements 
than ploughshares and guano-picks. 

We talked to Brig.-Gen. Walter Frank 
at Hickam Field shortly before leaving 
for Canton. His 18th Wing then was the 
Army Air Corps’ outpost force. Its Fly- 
ing Fortresses hadn’t arrived and the 
general’s range was woefully limited by 
the inadequate striking power of the ships 
at hand: twin-engined Douglas B-18A’s. 

“We'd like,” General Frank remarked 
wistfully, “to ‘fan’ out our defenses.” 

He meant that present day strategy 
calls for interception of an enemy before 
his carrier-held planes can effect much 
damage on home bases. Give the 18th 
Wing a few landing-strips on the islands 
that spread westward from Hickam Field, 
and you'd have a ready made front line 
that would be hard to shatter. 

This was interesting. Prior to our con- 
versation at the 18th Wing headquarters, 
I had heard only of Naval expansion 
along these stepping stones. Thus it was 
exceedingly significant to note that Can- 
ton, for example, could accommodate a 
2,000-foot runway. And it is a very small 
islet in comparison with Wake and Guam. 

Another element in this notion of fan- 
shaped defenses: Secretary of the Navy 
Knox learned about this time that even 
the antiquated B-18A’s could outstrip 
PBYs in a race toward an objective By 
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Pan American Airways’ Sikorsky S-42 (foreground) and Imperial Airways’ Short Empire” 
flying boat, both survey ships, meet at their lines’ terminal point of Auckland, N. Z. 


this token, still another scheme began to 
fertilize in tacticians’ brains. It called for 
patrolling by the long-range seaplanes 
and interception of an enemy by the land 
bombers. When the new Fortresses, 
capable of 300 m.p.h., arrive at Hawaii, 
they'll comprise a mighty fist competent 
to smash at the fiercest invader. 

For years, the Navy had yearned to 
spend as much as $250,000,000 on Guam. 
But each time it appealed for funds, iso- 
lationists took their cue from Tokyo and 
decided that fortifying that island consti- 
tuted a warlike gesture toward Nippon. 
It was, they reasoned, only 1,500 miles 
from Japan. What these easy-treaders 
failed to consider was the fact that since 
1932 the Washington Conference Treaty 
had been deader than Adam’s off ox; and 
that while the United States adhered to 
the spirit of that extinct bargain, the Japs 
rushed arming of islands west of the 180th 
meridian until our passage from Hono- 
lulu to Manila coursed a lethal corridor 
of Nippon-mandated forts. 

While we tinkered with Guam, Japan 
established potent bases in the Ladrones, 
Pelews and Carolines. In 1939 Hirohito’s 
experts seized the Spratly group (infini- 
tesimal though they were) and menaced 
the southern shores of the Philippines. 

So, sometimes with Congressional ap- 
proval and occasionally on their own 
hook, the Navy began its own stepping- 
stone laying. 

Guam seemed the key of this New Or- 
der for America in the western Pacific 
Assuming that, we meant to hold the 
Philippines even in the face of a definite 
Japanese threat—and this was logical 
since by 1940 we talked blandly of a pos- 
sible fleet headquarters at Singapore— 
Guam was essential. Valuable intrin- 
sically only for its agriculture which 
doesn’t even pay its $250,000-odd civil 
expenses, the island simmers in the near- 
equatorial sun 4,000 air miles from Pear] 
Harbor. 

Yet fortification of this 30x8-mile plot 
would, Naval experts say, give us a new 


stronghold directly across Japan’s com- 
munication line from her home fleet ports 
and her secondary bases in the Marshalls 
and Carolines. 

Thus Guam looms as highly important 
in the 10,000-mile “fence” which Adm. 
Arthur J. Hepburn, former CINCUS of 
the Fleet, foresaw in late 1938. He rec- 
ommended 25 seaplane bases and six sub- 
marine centers, the lion’s share of which 
would be in the Pacific. Because, if we 
need stepping stones as defense, surely a 
potential enemy would need them to 
make his way toward our own West 
Coast. 

I saw Guam last autumn. Dynamite- 
dredges were at work in the reef-pocket 
harbor. Ashore the first facilities for a 
considerable force were being prepared. 
These embraced water storage, under- 
ground tanks for fuel and dockage. Arma- 
ment, however, seemed nil. One officer 
told me: “We’d invite ’em in for a cup 
of tea, I guess,’—when asked what the 
tiny defense force at Guam would do if 
a sudden attack caught the island in the 
near future. 

Two theories exist regarding Guam. 
Both appear eminently logical. (1.) It 
should stand as a “listening post” from 
which big patrol planes and submarines 
could watch activities in the Far East. 
(2.) It must be strengthened if the Philip- 
pines are to remain defensible as our 
Oriental buffer. 

Across the northern Pan American run, 
we observed first hand as we flew, Guam 
exists as the only Grade-A major aircraft 
base between Midway and Manila’s Ca- 
vite Bay. Its cliffs make it difficult to at- 
tack, provided a minimum of defense 
were offered. Without it, the touted Aleu- 
tian-Philippine-Panama “triangle” loses 
much effectiveness. Yet the Navy asked 
only $3,000,000 for its harbor but was re- 
fused. 

Some of the Pacific’s most controversial 
islands sped beneath the 12-foot seawing 
of the Clipper as we headed home from 
the Orient. Many of them comprised por- 


tions of the (then) $60090,000 defense 
program for this area. The clue came 
from an overnight stop at Midway. This 
time we didn’t even get our cameras for 
on-shore photographs. 

We saw two harbor-dredging vessels 
hacking away at a 35-foot-deep channel 
in the 300-yard entrance through the 
coral barrier reef of this atoll lying 1,300 
miles northwest of Hawaii. For $7,000,000 
the Navy will get facilities for a perma- 
nent squadron (15 ships) of heavy sea- 
going bombers, emergency quarters for a 
second unit, and barracks. About 1,000 
workers push this project. 

Between Midway and Guam, another 
$2,000,000 goes into a somewhat less-fin- 
ished seaplane haven. Below the Ha- 
waiian archipelago, Johnston, Canton and 
Palmyra soon will begin to hear the 
chuff-chuff of dredges and the occasional 
thunder of dynamite as coral shoals give 
way to man’s progress. They'll cost about 
$4,000,000 apiece. In view of the emer- 
gency character of the situation which 
impels work on these stepping stones, the 
job is being rushed. 

Farthest south of all the American 
holdings is Samoa. Capt. Ed Musick lost 
his life here, you'll recall, and neither 
Pago-Pago nor the lagoon at Rose Island 
never became a Clipper stop. But it, too, 
will be included among these defense 
schemes. Only a shout west lies the New 
Hebrides group and north are the Phoenix 
atolls, Howland (where Amelia Earhart 
was lost) and Baker. Truly a compre- 
hensive set-up. 

As far back as 1935 President Roose- 
velt acted to bolster this stepping-stone 
arrangement, when he lifted them from 
Department of Agriculture jurisdiction 
and gave them to the Navy. Kingman 
Reef and Sand Island were included in 
this little gift. Oddly, when Pan Ameri- 
ican asked permission to land on these 
sandspits that same year, only one party 
objected—Japan. 

Warlike move, Nippon snapped. That 
didn’t stop either the United States—or 
Pan American. Take Johnston, for in- 
stance, and see what Uncle Sam plans 
there. Just one year ago dredging began 
inside the eight-mile coral lagoon. Strict- 
ly, there are two islands here: Johnston 
and Sand, neither of which are more than 
44 feet off the water at best. Yet their 
114-mile-long frame accommodates about 
300 workmen. They’re 720 miles south- 
west of Hawaii. In 1937, proving the feas- 
ibility of the stepping stone conception, a 
PBY made a 10-hour round trip to fly a 
sick sailor from Johnston to Oahu. 

Three nations eye every PBY that 
maneuvers through these Pacific skies. 
For the moment, we'll edge Japan aside 
and consider Great Britain. 

In the Empire’s heyday, Yankee expan- 
sion into this portion of the world raised 
shouts in London. Invasion was a mild 
word then. Several of these atolls con- 
tinue under joint Anglo-American rule. 
But with much on its hands elsewhere, 
Britain seems content to allow us to effect 
the fortifying and base-establishing. 

Not so Japan. Right now Nippon con- 
ceives a new “naval sphere” encompass- 
ing both the Philippines and Guam. This 
has a two-fold purpose: to keep Britain 

(Continued on page 102) 
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PRIVATE WARPLANES 
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As many as 3,000 private planes could gather at any designated point within five hours if needed. 


looking one of the greatest defense 

organizations in world history. It is 
made up of the private pilots of the na- 
tion, banded together by and for the 
Government. 

These pilots, 40,000 strong, have at their 
disposal 17,000 airplanes capable of speeds 
ranging up to 200 m.p.h. There is not one 
of these airplanes which, equipped with 
a rack costing only a few dollars, would 
fail to get off the ground with a 100- 
pound bomb. 

The very principles of freedom on 
which this country is founded have made 
this vast air militia possible. In no other 
country has private flying reached the 
proportions it has here. Insular England 
has been in a heavily-taxed depression, 
has been unable to train its vast legion 
of private plane owners. France, after 
the first enthusiasm for flight, has not 
produced a great many private pilots. 

In Germany, since the World War, 
practically all flying has been govern- 
mental in state-owned craft. Private fly- 
ing in other nations of the world has been 
held to a minimum by economic stress 
and by government decree. Only the 
privileged few have boasted planes of 
their own. 

Suggestions have been made for the 
use of private planes in liaison work, in 
transporting wounded soldiers, in obser- 
vation, and in a dozen different ways. 
Unfortunately, nothing has been done 
about this to date. My suggestion is that 
we go further, realize the strength of this 
air militia” defense and use it directly as 
a weapon. 

I have mentioned the private aircraft 
as a bomber. Silly? Not to my way of 
thinking. Three thousand airplanes, as- 


Tics United States Government is over- 


by ALLAN GREENWOOD 
Perhaps the 40,000 private pilots in 


our country will discover in this ar- 


ticle a way to help Uncle Sam’s Army. 


sembled at various flying fields in south- 
ern California, let us say, to bomb troops 
which have landed on our coast, is not 
silly. It’s dynamite! And there is no 
reason why, in southern California, the 
3,000 planes already here should not be 
equipped immediately with facilities 
which would make such action against an 
enemy not only possible but practical! 

The citizens of the United States have 
saved the country many times; have 
turned the tide of battle. In the Revolu- 
tionary War it was the Minute Men. In 
the Civil War, guerilla bands had much 
to do with victory. In the Spanish- 
American War we had our Rough Riders. 
Trace history through the Mexican War 
to the World War and the citizens have 
always been in there pitching. 

Today’s citizens, on the modern front, 
are the private pilots. It is costing, ap- 
parently, about $15,000 to get a pilot ready 
for military work. Fighting planes cost- 
ing anvwhere from $15,000 to $350,000 are 
being built. The private pilot can be 
turned into a defense pilot without any 
cost whatsoever. His ship can be made 
a potent factor in defense with the ex- 
penditure of about $5 for a permanent 
bomb rack, $25 for a portable radio and 
$250 for a parachute. 

Of what value is a Cub trainer with a 


cruising speed of about 75 m.p.h. and a 
load-carrying ability of around 250 lbs.? 
Nobody has paused to realize that bomb- 
ers are nothing but artillery—that a 
bomber can carry a bomb several hun- 
dreds of miles and drop it accurately, 
whereas the longest-range cannon ever 
developed ranged only 75 miles. That 
Cub trainer, in the air with a bomb under 
it, is nothing more than a slow-moving 
projectile. 

Let me make the point that I am not 
stupid enough to think or to recommend 
that private pilots and their planes be 
sent up for wholesale slaughter on an of- 
fensive. We have the various military 
air arms for that. No 75-h.p. sport plane 
could be expected to last long in a big 
push against a properly-equipped enemy. 

What I am concerned with, however, 
is last-minute home defense. There are 
3,000 private planes available in southern 
California. Supposing that the enemy 
landed at Laguna Beach, 50 miles from 
Los Angeles. Those planes, each one car- 
rying a 200-pound bomb load could, in 
the course of an hour, unload 600,000 
pounds of death on the attacking forces! 
Making five trips a day, they could drop 
more than 3,000,000 pounds of bombs! 

Suppose that the enemy was sighted 
off our shores. With all pilots and air- 
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Allan Greenwood, in cockpit of experimental 





Plxweve ‘geodetic’ trainer, championed 


the home-builder in Oregon, where he formerly was aeronautics director for the state. 


planes listed, a central switchboard could 
notify all within a short time. What 
3,000,000 pounds of high-explosives and 
metal could do to an expeditionary force 
(busy with the problem of landing) is 
something which dwarfs the imagination! 

True, pursuit planes could be used in 
protecting the small, comparatively low- 
flying private planes. These high-speed 
jobs could engage any planes sent off 
battleships or carriers while the little fel- 
lows did their work. One well-placed 
shell might dispose of a huge job like the 
Douglas B-19 and in one short minute 
send a $1,000,000 investment and its crew 
to its death. It would take 3,000 well- 
placed shots to bring down the “militia 
men.” If the job was done at night, I 
believe that casualties would be extreme- 
ly small. 

Expand this type of organization so 
that all strategic points in the United 
States were blanketed. Cut out an area 
extending from central California to New 
Orleans, and list the pilots and planes 
From Oklahoma, from Texas, from New 
Mexico, Arizona, California, Louisiana 
and Mississippi there would gather an 
immense aerial “mosquito fleet” to pre- 
vent invasion from Mexico. 

Extend another area from San Fran- 
cisco north, overlapping southern Califor- 
nia; another across the northern border, 
and still another from Florida to Maine 
At no point would it be impossible to 
gather from 1,000 to 3,000 private planes 
within five hours! 

Areas would overlap. And, like fire 
calls, the amount of equipment called, 
and from what distance, would depend 
on the gravity of the emergency. With- 
in 48 hours it would be possible to con- 
centrate as many as 10,000 planes at any 
one point! 

The question of accuracy arises. On 
pattern bombing of this type—dropping 
bombs over a given area by countless 
marksmen—the result would be a heavy 
concentration at or near the point where 
that concentration was needed. Show 
me a private pilot who, flying at 5,000 
feet, can’t come within a mile of a ground 


objective with a sack of flour and Ill 
show you a pilot who shouldn't be flying 
an airplane! 

But should there be time, and should 
an organization be built up, it would be 
a simple thing to have all pilot-owners 
try their skill at designated times and 
places with sacks of flour. A few hours 
of flying over any local commercial air- 
port, dropping flour sacks at a center 
field mark would give most pilots an un- 
canny skill. 

The business of equipping the private 
planes is very simple. One merely needs 
to figure the weight of the bomb in rela- 
tion to the center of gravity on each 
model of each ship and install the rack 
in the right place. Once the center of 
gravity problem has been figured on one 
plane, a blueprint will provide informa- 
tion for the installation of a bomb rack 
which will become standard for that 
model. 

Once installed, it can become a perma- 
nent accessory. The weight would be un- 
der ten pounds. The release mechanism 
would be simple. A few drills in placing 
bombs, and releasing them, using dum- 
mies, would be sufficient to acquaint the 
pilot with his job should an emergency 
arise. 

There would not be a need of a cen- 
tral gathering point. If Laguna Beach 
were attacked, there are 30 airports in 
the Los Angeles metropolitan area where 
bombs could be stored—bombs to fit the 
racks of the planes hangared at these 
fields. The pilot would simply report to 
his field when summoned, load his bomb, 
fly to the point he was told and release 
it. The flight would require no special 
skill whatever and would permit any pi- 
lot capable of taking off and landing an 
aircraft to do the job. 

I visualize military strategists consider- 
ing the plan. And, perhaps, giving it a 
once-over-lightly and forgetting about it. 
I can hear them say: 

“What? Three thousand airplanes in 
the air, flying willy-nilly, without train- 
ing? Absurd—’ 


It isn’t absurd. More than 700 pilots 


who have never seen each other before 
in their lives, have been flying each year 
to Miami. All have been going in the 
same direction, passing each other, flying 
over and under each other, landing on 
each other’s tails—and there’s never been 
a major accident or a collision! If any 
strategists have any misgivings about 
such impromptu organization, they should 
go to the average airport today and watch 
50 student pilots circling all afternoon, 
never tripping over each other. 

Yes, there’s plenty of concentration on 
buying 400 m.p.h. fighting ships with 
2,000 h.p. in them. But Stinson “105’s,” for 
instance, have been purchased by the 
R.A.F. for observation and other work. 
In the face of high speeds and great 
power, these little planes have proved 
themselves. America doesn’t need to buy 
them—America has them! 

Another use for the light plane in de- 
fense—particularly the jobs which are 
mufflered, as many are these days, and 
emit just a whisper as heard from the 
ground when at 5,000 feet—would be for 
dropping parachute troops. One man and 
an automatic rifle, plus a parachute and 
ammunition, per plane, doesn’t make an 
army. But, on a night operation, those 
3,000 planes, carrying from one to four 
men, could drop an army of 15,000 men 
at least 100 miles away during a single 
night! One recalls the Paris taxicabs 
which saved France during the dark, 
early days of the first World War. 

There are many safety factors to be 
considered. A slow, lightplane can be 
made to “dodge” far more easily than can 
a faster plane of greater weight. The 
lightplane presents a small target, is prac- 
tically immune to rifle and machine-gun 
fire at 5,000 feet. 

There is no reason why the “air militia,” 
in emergency, couldn’t be sent a few miles 
to sea if the attempted attack came from 
that direction. The hazards would be 
greater because of anti-aircraft fire but 
such a mass movement would be prac- 
tical even if it accomplished nothing more 
than harassment. 

The cost of equipping the lightplane for 
bombing would be small and would not 
hamper the aircraft for private or com- 
mercial use until it is needed. A five- 
pound rack would carry 100 pounds, and 
the heaviest needed for the carriage of a 
750-pound load by a five-passenger plane 
would weigh less than ten pounds. The 
cost of such installation should run from 
$10 to $35, expense to be borne by the 
Government. Private pilots should be in- 
demnified against loss of or damage to 
their planes while in defense service. The 
cost of the radio, amounting to $25, would 
be borne by the Government and the re- 
ceiver would be accepted as a boon by the 
average private pilot. 

Sufficient gasoline for operations could 
be stored in Government tanks at vari- 
ous airports, the amount stored to cor- 
respond to the number of planes based 
there. Groups of pilots would be formed 
at each airport to be administered by a 
group leader. Drills could be held fre- 
quently, with the Government paying the 
pilots a standard rate for the use of their 
ships. Then, the United States would be 
ready for any kind of invasion. 

(Continued on page 96) 
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Apparently harmless, pictures like this coke 


plant shot can reveal steel production data. 


hampering restrictions, private flyers, 

steer clear of the spots that are taboo 
under the national defense program. At 
the same time you'll keep yourself out of 
trouble and will do a service for Uncle 
Sam 

Avoid flying over, or photographing 
the military reservations, mine fields, 
naval bases, naval vessels, arsenals, muni- 
tions-loading plants and factories making 
things for national defense—and there 
may be no clamping down on those who 
fly for fun. The best way is to locate any 
such reservations or plants in your gen- 
eral vicinity—then fly the other way. 

Many private flyers are just a little 
careless about those things. But the 
Army and Navy and national defense 
manufacturers aren’t—which is the rea- 
son for the President’s executive order 
of March 22, 1940 (you probably never 
heard of it) which really is rough on vio- 
lators. It carries a fine up to $1,000, or 
imprisonment up to one year, or both, 
for photographing and, in some cases fly- 
ing over, such defense sectors. 

Pertinent parts of the order include: 

“It shall be unlawful to make any pho- 


’ you want to fly without too many 





by GEORGE R. REISS 


Don’t fly over areas vital to defense. 


If you do, authorities may act against 


you first and ask questions afterward. 


tograph, sketch, picture, drawing, map, or 
graphical representation of such vital 
military and naval installations or equip- 
ment without first obtaining permission 
from the commanding officer of the mili- 
tary or naval post, camp, or station con- 
cerned, or higher authority and promptly 
submitting the product obtained to such 
commanding officer or higher authority 
for censorship or such other action as he 
may deem necessary. 

“All military or naval installations and 
equipment which are now classified, des- 
ignated and marked under the authority 
or at the direction of the Secretary of 
War or the Secretary of the Navy as ‘se- 


cret,’ ‘confidential,’ or ‘restricted, and all 
military or naval installations and equip- 
ment which may hereafter be so classi- 
fied, designated and marked with the ap- 
proval or at the direction of the President 
and located within: 

“(a) Any military or naval reservation, 
post, arsenal, proving ground, range, mine 
field, camp, fort, yard, station, district, or 
area. 

“(b) Any defensive sea area hereto- 
fore or hereafter established and existing 
under authority of Section 44 of the US. 
Criminal Code, as amended by the act of 
March 4, 1917. 

(Continued on page 80) 
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find the name of D. W. Tomlinson, 

vice president in charge of engineering 
That’s the man we went to see at Kan- 
sas City airport where, in one wing, they 
transact all the business of a coast-to- 
coast airline headquarters and, in an- 
other wing, they dismantle an engine into 
6,000 parts and put it back together like 
new in four hours. 

We were looking for Tomlinson, so we 
didn’t notice a heavy-set fellow who 
walked past—an amiable man in tweed 
trousers and leather flying jacket. We 
were shown into a little cubicle, and 
there left with this introduction. “Tommy, 
here’s that guy from FLy1nc AND PoPULAR 
AVIATION.” 

Immediately we knew why everybody 
from office boy to grease monkey calls 
him Tommy. He’s seen the other side of 
36,000 feet, but he’s never gone “high 
hat.” He pioneered the search that en- 
abled TWA to put $1,750,000 into five 
Stratoliners and make them pay, but he’s 
still as democratic and easy to meet as 


I" you look on the rolls of TWA you'll 


he was when his $175 Jenny played a 
part in the establishment of the first 
ground school at the U.S. Naval Acad- 
emy at Annapolis. 

What he knows he knows for sure. If 
he doesn’t know he doesn’t spoof you. 
“How high is up? What’s on the other 
side of the stratosphere? How do I 
know? I haven’t been there!” 

When it comes to the sub-stratosphere, 
though, Tommy is a man who has been 
there. 

Both the British and German govern- 
ments are just catching on to the fact 
that the key to the future of flying, in- 
cluding war flying, lies in the question, 
“How high is up?” Most bombers over 
London have been flying at 15,000 feet, 
or above, according to information 
Tommy has received. “But that’s no ex- 
cuse for their inaccuracy, except at 
night,” Tommy said. “It’s not the alti- 
tude; many of them have been going over 
without even bomb-sights; just unload- 
ing when they felt like it, knowing they 
will hit an area somewhere near their 


ne ceilli ; in aviation. Every 
Mitude limits are pushed higher. 
“Tommy” Tomlinson with most of it. 





This TWA four-engined Boeing ‘‘Stratoliner" 
has 246 m.p.h. cruising speed at 17,300 ft. 


objective, even if not the exact target. 

“Even at 30,000 feet they could be rea- 
sonably accurate—and immune to pursuit 
planes. Little pursuits can’t have the 
pressurized cabins required for that 
height without paying too heavy a pen- 
alty in weight. Anti-aircraft guns will 
be useless. You can’t see a plane at 
30,000 feet. 

“Pursuit planes at these altitudes are 
so near their ceiling that they cannot 
maneuver effectively,” he said. “They 
have a small margin of speed over multi- 
engined bombers and, at that height, it 
would be virtually impossible for them 
to gain tactical advantage. The strato- 
sphere, remember, is a height above 
which the temperature of about 50° be- 
low zero is constant. No matter how 
high you go, it is still only 50° below 
zero, or thereabouts. At 25,000 feet it is 
liable to be 30° below and cumbersome 
clothing is a handicap. Besides that, 
machine gun operation is slowed up due 
to congealing lubricants. 

“The larger bombers,” he said, “with 
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sealed cabins and fine heating systems, 
provide their crews with normal level 
comfort. The men don’t even have to 
wear oxygen masks.” So he is looking 
for the appearance of bombers flying 
seven or eight miles above the earth, 
before the war is over. 

Tomlinson’s work in high-altitude fly- 
ing dates back almost to 1917 (when he 
graduated from Annapolis). Five years 
later his designation as a Naval Aviator 
was revoked because of his daring in the 


air. “You won't live very long if we let 
you fly,” his Commander said. Tommy, 
even then, preferred flying in bad 


weather to good weather. 

In 1925 he won back his designation 
of Naval Aviator by herding a $175 
Jenny across the continent. He had made 
a bet with a superior officer (the late 
Benny Holcombe), that he could fly his 
old crate from Batavia, N. Y., to San 
Diego, thus proving his flying skill. 

Holcombe agreed, because no Jenny 
had flown over the continental divide. 
None has since. Tomlinson was in San 
Diego within a week, but he flew through 
the Rocky Mountains, not over them. 
For weather reports, he read newspapers 
long the way. For navigation, he fol- 
lowed railroads through the passes; some- 
times only 50 feet above the ground, or 
100 feet from a mountainside. “Half the 

ne I landed in cow pastures and along- 
side filling stations,’ Tommy commented. 

And I am one pilot who has looked 
down and seen a Model T Ford outdis- 
tance him. It happened on this same 
triv. I ran into a 45 m.p.h. gale over 
Oklahoma. My 60 m.p.h. was cut to 15 
m.p.h. going against the wind, and the 


farmer was whooping it up. I looked 
as if I was standing still.” 

The day after he landed at San Diego, 
Tomlinson became Flight Officer of the 
Navy’s “Fighting Six” squadron, a unit 
of the aircraft battle force of the Fleet. 
In 1928 he became commanding officer 
of the squadron. 

During these years his old Jenny was 
always near him in a Navy hangar, often 
flying in bad weather when no one else 
dared leave the ground. He'd take off 
straight into the overcast, set a compass 
course and trust to his instruments, 
which were crude and not always de- 
pendable. 

In the summer of 1928 he directed what 
was probably the first “on top” rendez- 
vous in history. He and his two pals of 
the “Three Seahawks” acrobatic trio were 
planning a trip to San Francisco. That 
morning the ceiling was 100 feet; visibil- 
ity not much more. 

At 3,000 feet, Tomlinson cleared the 
overcast. At 4,000 feet he straightened 
out. His pals followed and went by dead 
reckoning for 150 miles before they saw 
ground beneath them. This with only a 
compass, a tachometer, and a ball bank 
indicator to help them! 

But his pals were Lieuts. A. P. Storrs 
and W. V. Davis, who both now com- 
mand squadrons. At the 1928 air races 
in Los’ Angeles 
they performed 
probably the most 
hair-raising stunts 
ever seen. Start- 
ine with a trick in 
which Tommy 
tiew his Boeing 
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F2B upside down at 25 feet with his two 
other Seahawks half-inverted on either 
side of him, they went into a series of 
low-altitude formation loops. In the last 
one Tommy’s wheels were spinning along 
the ground. 

Tommy disbanded the trio after this 
show. “An aerial clown doesn’t live long 
enough to enjoy his money,” he said. 
“If he got any, which I didn’t.” 

After he left the Navy, Tomlinson flew 
a Ford tri-motor for Maddux Airlines be- 
tween Los Angeles and San Francisco. 
Here, again, he was known for always 
trying to persuade fellow-pilots to fly 
high: “Get above the weather.” 

“That means 8,000 or 10,000 feet to an 
average transport pilot,” Tommy said. 
“On the Stratoliners, it’s 18,000 to 20,000. 

“At 20,000 feet you eliminate practically 
all! weather. Oh, some storms have been 
known to reach to 40,000—maybe 50,000. 
But mostly they don’t amount to much 
above 20,000 feet.” 

He began scrawling a picture on a 
scratch pad on his desk. “Look, a thun- 
derstorm is shaped like this; sort of like 
a diamond, with the base a small cone 
reaching to the earth. Then it fattens 
out like this. At the top it is a smaller 
cone, and that is usually just a pinpoint 
above 20,000 feet. 

(Continued on page 100) 











Above: TWA "Stratoliner’ cabin pres- 
sure at high altitude, and engine op- 
eration are controlled from here by 
flight engineer (a new airline post). 


Left: “Tommy” Tomlinson at "Strato- 
liner” controls. His early high alti- 
tude experiments resulted in these 
ships’ perfection for airline work. 
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North American BT-9 
model in wind tunnel 


test at Wright Field. 


by DOUGLAS J. INGELLS 


Wright Field models aren’t toys. Some cost 
thousands of dollars. Precise scale repli- 
cas of new ships, they lessen flight kinks. 


see out in the fields with their small 

gasoline-powered airplane models 
This model business is a serious thing 
Every year Uncle Sam spends thousands 
of dollars building model airplanes, 
studying them in wind-tunnel tests and 
creating from them fighters and bombers 
that are second to none in the world in 
design and performance. 

Giant four-engined bombers and tiny 
pursuit ships alike had their beginnings 
with small wooden models. These ships 
didn’t have any small gasoline engines, 
no rubber-powered propellers, no tissue- 
covered wings. But there were fuselages, 
wings, rudders and engine nacelles 
carved from wood and delicately shaped 
to conform to drawings of the Army’s 
super planes. 

A model is hatched in Washington, D 
C., where the Army maintains a special 
board of officers whose job it is to watch 
the developments in foreign aircraft. 
They see to it that no new designs slip 


Dice: make fun of the youngsters you 


by unnoticed. Here, actually, the types 
of planes that are to equip our air force 
are decided upon. 

For instance, suppose a foreign nation 
develops a new bombardment airplane 
that can fly at 350 m.p.h. at a service ceil- 
ing of 25,000 feet, with a cruising range 
of 3,000 miles. Through military intelli- 
gence channels and from other sources 
this Army board learns of the plane’s ex- 
istence. Naturally, it is decided that the 
United States should have a plane of 
superior performance. The “idea” plane, 
a bomber, must have a top speed of 400 
m.p.h., a service ceiling of 30,000 feet with 
a cruising range of 3,500 miles. Although 
it may not be evident, the Army’s engi- 
neers are always trying to see at least five 
years ahead. 

From blueprint to model to mock-up 
to actual airplane, the Boeing Flying For- 
tress was a development that spread over 
seven years. The Army’s latest and big- 
gest air giant, the Douglas XB-19, was in 
the works on draftsmen’s boards four 







years before construction started. Pre- 
vious to the present accelerated program, 
the normal time required to design, pro- 
duce and put a fighter plane into the air 
was about three years. 

The Army’s “brass hats” hold confer- 
ences with aeronautical engineers, manu- 
facturers’ designers, and motor experts. 
Then they turn over to the Government 
workers in the aircraft laboratory and ex- 
perimental engineering section at Wright 
Field, Air Corps research center in Day- 
ton, O., specifications from which they 
are to design the new bomber. Blueprints 
are drawn, checked and rechecked; esti- 
mates are given covering cost, perfor- 
mance, fire-power, fighting potentialities. 
From these plans the best designs are 
chosen and small models are made. 

These models vary in size and cost. 
Some are built with only 18-inch wing 
spans, while others are as large as 20 
feet. Some are built for as little as $200 
while others cost 10 times as much, and 
more. 

The purpose behind these models is to 
give the airplane manufacturer and the 
engineer an idea of the proposed plane’s 
flying characteristics before it is actually 
built. Since the cost of full-sized experi- 
mental airplanes is extremely high, there 
is a great saving in experimenting first 
with small models costing only nominal 
sums. 

Such planes as the Boeing XB-15, the 
Douglas XB-19 and others, cost as high 
as $2,500,000 for the initial airplane. The 




















conditions. Movies taken through porthole in 
background provide record for study. Design 
perfected through tests, the ship (right) was 
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built. It still remains an Army basic trainer. 


building of small models for as little as 
$2,500 may effect a great saving in money 
nd time. Many changes can be made on 
the small model] without the tremendous 
ost of changes made on a full-sized air- 
plane 

Engineers, studying the models in 
wind-tunnel tests, can determine flight 
features of a large-scale airplane. It is 
necessary to build various types of mod- 
els of each proposed airplane to allow 
for wind-tunnel study of airflow, weight- 
carrying capacity, pressure distribution 
and other aerodynamic features that af- 
fect flying qualities. 

Both of Lawrence Bell’s fighting planes, 
the five-place Airacuda and the Airaco- 
bra interceptor, owe their development 
to experts who built models and cor- 
rected their faults in wind tunnel tests. 
The Airacuda had to undergo several 
changes before it was ready for test 
flights. Greatest trouble was the location 
of radiators for the liquid-cooled Allison 
engines. Wind-tunnel tests proved con- 
clusively that they had to be located in 
an entirely different position than that 
riginally planned. On the new models 
they are on the sides of engine nacelles 
rather than on top as in first drawings. 
The same was true with the Bell P-39. In 
wind-tunnel tests engineers moved the 
position of the ship’s engine from in its 
nose to the rear of the cockpit and below 
the pilot where it was finally located, 
creating an entirely new engine place- 

ent for airplanes. The Army’s experts 


Engineer checks model's elevator position dur- 
ing BT-9's wind tunnel tests.. Changing angle 
shows how ship will perform under various 


were skeptical about this design until 
tests with models proved it had great pos- 
sibilities. Then they said “go ahead” to 
Larry Bell. The result has been one of 
the fastest airplanes in existence. 

Regarding the Airacuda, an Army offi- 
cer told this Ftyinc anp PopuLar AvIA- 
TION correspondent recently that the ship 
was designed five years ago around 1,600 
h.p. engines and consequently “has been 
held back because of the lack of horse- 
power in our present 2ngines. 

“Now that we are getting the required 
power,” he said, “the five-place fighter 
may be reborn and it will be the greatest 
airplane in any sky. Of that we feel cer- 
tain.” 

At Wright Field the Army is complet- 
ing work on a $2,500,000 wind-tunnel, 
capable of testing models with 40-foot 
wing spans at speeds up to 400 m.p.h. In 
addition, there are two other wind-tun- 
nels at Wright Field, one used for testing 
small models, the other for testing propel- 
lers. The larger one is five feet in diam- 
eter, the other 14 inches across. 

Workers build the Army’s models in 
shops at Wright Field. Special templates 
are made so that the models will adhere 
to exacting scale. This costs tremendous- 
ly, as the work is all skilled labor and 
craftsmanship. Long hours are spent in 
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cutting the wood to desired shapes. Ex- 
treme accuracy is required, for any dis- 
crepancies would make the wind-tunnel 
tests practically worthless. 

Special woods are used. Balsa and 
white pine are predominant. Much work 
also is done with plastics. Delicate lathes 
are available for turning out small fuse- 
lage parts and other design details, so that 
the Army’s model builders have, at their 
fingertips, everything necessary to pro- 
duce the experimental airplane model. 

Engineers build six models of each 
plane. All are essential to the design. 
These are the performance model, stabil- 
ity model, pressure distribution model, 
drag model, spinning model, flutter model 
and free flight model. Each of these has 
its own function in specified tests. 

Complete in every detail, the per- 
formance model is used to determine the 
general flying characteristics of the air- 
plane. The pressure distribution model 
is only a part of a model, depending upon 
which portion of the airplane is under 
consideration. Its purpose is to deter- 
mine the amount of pressure that is ap- 
plied to that portion of the airplane in 
flight. The drag model is used to learn 
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Model is checked for performance and turbulence with different wing types. 


flap-equipped. 


the amount of resistance offered by the 
various parts of the model when sub- 
jected to the windstream in the tunnel 
The spin model is the one used to make 
certain airplanes will recover from tail- 
spins. This model, more than any other, 
has been responsible for saving the lives 
of many test pilots. Previously, test pi- 
lots flew by the “seat of their pants.” 
They flew planes into spins and some- 
times they came out;—sometimes not. 
There was no model experiment that 
guaranteed the pilot his airplane would 
recover from a spin under normal re- 
sponse to his controls. 

The flutter model is used to determine 
the flutter characteristics of the airplane 
Wright Field experts say the Airacuda 
developed so much flutter in early test 
flights that no one was allowed to ride in 
the engine nacelles as gunners. Using 
the free flight model, engineers learn the 
extent of controllability and stability of 
the airplane in free flight. 

The most interesting model test in the 
wind-tunnels is that concerning the spin 
test model. This test is conducted in a 
vertical wind-tunnel. The model is 
dropped into the tunnel in which there 
is air blowing upwards to support the 
model. The small airplane is equipped 
with a clock timing mechanism which 
moves the controls so as to cause the 
model to stop spinning by neutralizing its 
control surfaces. If the model straight- 
ens itself out into a dive, engineers know 
that it is a “safe spinner.” If not, some- 
thing is wrong and they have to change 
the design. When the airstream is turned 
off, the model is caught in a net at the 
bottom of the tunnel. 

Two methods are used to support the 
models in the wind tunnels. One is the 
National Physical Laboratory’s balance 
scale and the other is a wire method 
In the latter, the model is suspended in 
the tunnel by wires. Lift and resistance 


Note yarn tufts on all wings. 


Some are 


These indicate flow of air during tests. 


can be recorded on balances outside the 
tunnel. Wires are attached to the wings 
of the model and, as the wind is drawn 
through the tunnel, the model is blown 
back—depending upon its own resistance. 
As it pulls the wires back, the resistance 
is recorded on balance scales attached 
to wires outside the tunnel. Other wires 
are attached to the underside of the wings 
to record lift. 

Tests are made ordinarily at an airspeed 
of about 100 m.p.h. in the larger wind 
tunnel at the Wright Field testing lab- 
oratories. This figure is an easy basis 
for mathematical calculations and, from 
it, engineers can learn approximately the 
speed and performance of any type air- 
plane in existence today. 

As results are recorded from tunnel 
testing, various changes are made in the 
model’s shape. Fillets are molded from 
modeling clay. New streamline effects 
are produced around protruding parts, 
thereby increasing the speed of the air- 
plane. 

Whatever the future, these small mod- 
els are playing their part in the devel- 
opment of the world’s best aircraft. 

END 


Aero Scholarships 

EVERAL aviation scholarships, valued 

at more than $4,500, are to be awarded 
young air-minded men by the Air Youth 
of America organization. To be eligible 
for the scholarships, the applicant must 
be ready to graduate from a public high 
school or a recognized private school by 
June, 1941-—or have graduated from one 
of these schools during the past three 
years. The scholarships will permit the 
winners to obtain advanced training in 
aeronautical engineering, air transport 
maintenance or aviation mechanics in 
three schools, one on the Pacific coast, 
one on the east coast and the other in 
the southwest. 





Ideal Airport | 


by James Montagnes 


SK any airport authority and he 1 
tell you that the big city’s ideal airport 
it 


that is within a few minutes 
transportation of the city’s business 

hotel district and 
both seaplanes and landplanes 








is one 


facilities for 
As an 


combines 


ample of how important such an airport is 
to a big city take the case of New York 





cipal $40,000,000 airport mainly because it 


is 20 minutes closer to Manhattan’s busi- 
ness and hotel district than is Newark, 
formerly closest airport to New York 
Also New York’s airport has land and sea- 
plane landing areas 

’ Such an ideal airport has Toronto, Can- 
ada’s second largest city, with close to 1,- 
000,000 population—but—no scheduled air- 
liners land on it from south of the inter- 
national border and no airliners take off 
from it to points in the United States. 
Within five minutes’ transportation of Can- 
ada’s largest collection of skyscrapers in 
Toronto’s financial and hotel district, To- 
ronto’s island airport is the ideal airport 
envisaged by most big cities. Yet its 3,000- 
foot runways, being extended this year to 
4,000 feet and planned for extension to 7,- 
000 feet, are not used for large or small 
scheduled passenger, mail or express air- 
liners to and from points south of the in- 
ternational border. Toronto has _ been 
called the “orphan city of the airlines.” 

Toronto is Canada’s mining capital, the 
largest industrial city in the Dominion, the 
center of the largest concentration of popu- 
lation north of the international border 
More Americans visit Toronto each year 
than any other Canadian city, some 3,000,- 
000 United States citizens passing through 
the city annually. More passenger, mail, 
express and freight traffic originates from 
Toronto and area to points in the United 
States than from any other Canadian city 
yet it has no direct air connection with the 
United States. Air travelers to and from 
Toronto must go by land transport or char- 
tered airplane to and from Buffalo which 
by land is 100 miles distant, taking at least 
three hours. Why? 

For many years Toronto only had a num- 
ber of small airports. The city where most 
British airplanes were built during World 
War I. had no set aviation policy when pas- 
senger transportation became a_ business 
after the war. That policy persisted till 
recently. Small operators built fields out- 
side the city; 
built fields. Together these fields were suf- 
ficient for the desultory passenger services 


aircraft manufacturers also 


operating out of Toronto to nearby cities 
on charter or even scheduled service. When 
Toronto finally saw other cities south of 
the border and even lesser cities in Canada 
build airports for lucrative air passenger 
business the city decided to follow suit and 
in 1937 began to build two 
airports for use of the largest airplanes 
then on the drafting tables 
One airport was located at 


ultra-modern 


Malton, 17 
miles northwest of the city, suitable for air- 
planes much larger than any in service as 
(Continued on page 90) 

















27 


MURS RE 


eRe 3 
ae. 3 











ea 





A student flying a lightplane tests his ship's response to the controls when landing, a procedure recommended by Author Peck. 


By JAMES L. H. PECK 


There are sound psychological reasons for 
safety rules, this author points out, an- 
alyzing the basic “why” of crash causes. 


HEN a plane loses flying speed and 

stalls within 100 or 200 feet of the 

ground, the young pilot who follows 
his instincts rather than his instructor’s 
advice and teachings invariably hauls 
back on the stick because this action nor- 
mally raises the ship’s nose. But the 
plane is held in the stall, kept out of con- 
trol by this “natural” action and this 
young man makes the front page that 
evening. 

Had he eased the stick forward in or- 
der to permit the ship to gain flying speed 

which action, of course, would seem di- 
rectly opposed to instinct—this chap’s fly- 
ing days might have been long and lucra- 
tive. 

One of the best and most brief ex- 
planations as to the “why” of such an un- 
fortunate instance may be found in the 
CAB Flight Instructor’s Manual: “The 
competent and well-trained pilot will 
realize that the ‘normal instincts of self- 
preservation’ are utterly opposed to safe 
flying and will subdue them and substi- 
tute trained actions.” Pilots, as well as 
earth-bound people, are born with this 
innate instinct of self-preservation, one 
of the ramifications of which is the fear 
of falling. 

To the layman it must cértainly seem 
that aviators, of all people, have little or 
no fear of falling. But airmen are just 
as certainly ordinary mortals. The dif- 
ference is that, given sufficient training 
and experience, the pilot learns to con- 
trol his fear and to appraise the situation 
and combat his own feelings as well as 
the situation producing the fear stimulus. 


The period during which the embryo 
aviator is acquiring this experience, how- 
ever, is the critical stage in his or her 
aerial education. 

The term “experience,” as applied to 
flying, is indeed a very broad form of 
expression. An understanding of it may 
help you no little. Twelve years ago a 
special committee of the N.A.C.A. pro- 
posed an interesting and comprehensive 
method for the analysis of aircraft acci- 
dents which was accepted by the War 
and Navy Departments and the then Bu- 
reau of Air Commerce—now the Civil 
Aeronautics Board—and has been in use 
ever since. For the purpose of accident 
investigation this report classifies aero- 
nautical experience as general and special. 
Each of these, in turn, are designated as 
total and recent. 

What has all this to do with the safety 
of your flying? 

“General experience” includes the fun- 
damentals such as taxiing, take-offs, 
landings and general air work. Should 
you get into trouble because you do not 
have sufficient practice to have acquired 
the air experience necessary to avoid ac- 
cidents, you lack “total general experi- 
ence.” If, on the other hand, the fault 
lies in your not having practiced these 
fundamentals frequently enough, you are 
deficient in “recent general experience.” 
Ability, such as it may be, gained through 
instruction and practice is greatly dimin- 
ished because of the limited amount of 
recent flying. In plainer words, one gets 
rusty. This is why the CAB inspector re- 
quires you to have a certain number of 


fiying hours within 60 days of the time 
that you wish to take a flight test. 

In the more advanced phases, such as 
cross-country, night and instrument fly- 
ing, or aerobatics, you can really get into 
hot water because you lack “total recent 
experience.” What it amounts to is not 
enough training or practice; you get into 
water beyond your depth before you 
learn how to swim. Or you may have 
been taught these more difficult lessons 
but lack the practice necessary to have 
learned them well enough, in which case 
your shortcomings are referred to as “re- 
cent special experience.” 

One of the surest ways in which one 
may check up on one’s self is to study the 
accident reports. Often, you may be so- 
bered suddenly by observing that some 
other fellow has met with misfortune 
while attempting something that you have 
gotten away with at some time or other. 
This may have been the matter of luck, 
or of judgment—or, more than likely, a 
combination of the two. The reports are 
filled with accidents attributed to “errors 
of judgment.” Just what is flying judg- 
ment? Have you ever stopped to think 
about it? 

Flying men understand poor judgment 
as not making the most favorable deci- 
sion under the prevailing circumstances. 
Judgment is appraised in relation to a 
given set of circumstances and consist- 
ently good flying judgment is acquired 
only through the teachings of your old 
friend experience. In any given emer- 
gency can we be certain which is good 
or poor judgment save by the evidence of 
success or failure? Generally speaking, 
being too slow or too quick to react in 
emergencies does not involve judgment 
but situation. In these cases it is not so 
much the wrong decision which puts one 
in a tight spot as the lack of any decision. 

All of which is sufficiently good reason 
why there are laws, written and unwrit- 
ten, against low-altitude aerobatics. 
Something happens, you have not time 
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dents get ground school instruction in 


to employ thought process or judgment 
and it is natural for you to react to in- 
stinct—more than likely the 
since most are directly 
rules for safe flying. 
Here is a tragic in point. Just 
about a year from the time you will 
reading this account, a pilot with 30 
hours’ time crashed a small 


wrong one 
opposed to the 


case 


trainer neal 


Hayti, Mo., fatally injuring himself and 
his passenger. The pilot had obtained 
about an hour of dual instruction in loops 


and spins a month before the particula 
flight and held a student pilot's certificate 
The ship was seen to complete a loop at 
an altitude estimated to be 1,000 feet and 
enter a second loop, at the top of whicl 
it fell off. It made four revolutions of 
right spin and crashed nose first at a very 
steep angle. 

The plane’s elevators were reported 
be in full up position. This would indi 
cate that the stick was held back hard 
since the elevators normally fall to ful 
down position of their own weight wher 
a plane is wrecked with its tail pointing 
upward. 

There is, of course, a mechanical ele- 
ment here which will be discussed pres- 
ently. There is also the case of a triple 
violation of the rules. 

You are looping a ship and fall off at 
the top of the loop. When in a spin, par- 
ticularly at low altitude, the ground 
slams past you at an appalling rate and it 
is the most natural reaction—but still the 
improper one—for you to attempt to lift 
the ship’s nose up and away from the 
rapidly approaching ground. But, as the 
instructor has explained time and time 
again, hauling back on the stick will lift 
the nose only when the plane has suffi- 
cient flying speed and is under full con- 
trol. A spinning ship, of course, is in 
stalled attitude. 

You discover, all too late because 





you 








A thorough understanding of flight regulations is essential to air safety. 
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Here stu- 


correct take-off and landing procedure. 


are so close to the ground, that your con- 
trol action is not the correct one. The 
whirling ground, meanwhile, is rushing 
up to smack you. What todo? This ne- 
cessity for stopping to recognize and dis- 
criminate between movements of the 
ship’s controls lengthens what psycholo- 
gists would call your “reaction time.” 
Emotional associations—and there can be 
little doubt that by this time you are 
plenty scared—prolong the reaction still 
further. Crash! Aviation another 
black eye. 

Why do planes fall off the tops of loops? 
This warrants discussion because the im- 
mediate cause of most accidents is aero- 
dynamical rather than psychological. 
FLYING AND PopULAR AVIATION readers 
know about the manner in which G’s 
build up during a pull-out from a dive. 
A 40 h.p. Cub trainer weighs an even 
1,000 pounds and is subjected to the force 
of 1G in level flight in smooth air. Devia- 
tion from a straight, level course results 
in a higher load factor acting upon the 
wings—the number of G’s depending on 
the speed and sharpness of the maneuver. 
In a sense, a 180° vertical turn is a lateral 
pull-out and in the upper half of a loop 
a plane describes a vertical pull-out. A 
3G acceleration in any direction imposes 
a 3,000-pound load on the wings. There- 
fore the stalling speed of the Cub is in- 
creased about 55 per cent, which means 
that flying speed will be lost at 46.5 m.p.h. 
instead of the usual 30 m.p.h. 

The unfortunate pilot, remember, com- 
pleted his first loop and entered the sec- 
ond. Apparently, the plane did not have 
sufficient speed to fly around the loop. 
He probably kept the stick full back with 
the intention of getting the nose down so 
that the loop could be completed, and, in 
so doing, stalled the ship upward, away 
The stall begins at the 
wing’s tip: one wing usually lets go be- 


gets 


from the ground 


fore the other and the ship is thus thrown 
into a spin. We already have considered 
the pilot’s reaction to this situation. The 
pilot twice violated the Civil Air Regula- 
tions in carrying a passenger on a student 
certificate and in stunting with a passen- 
ger. He further flaunted the CAR by 
stunting below 1,500 feet. 

The rules have been made for your 
longevity and for the good name of avia- 
tion. CAB statistics reveal that over a 
10-year period one of every four (known) 
violations resulted in accident and that 
one of every three accidents in this cate- 
gory proved fatal to one or more persons. 
Aerobatics at lower-than-permitted al- 
titudes leads the various violations as the 
immediate cause of the majority of crack- 
ups. 

Typical among these, as you can see in 
the accident reports, are accidents result- 
ing from low-altitude power turns. The 
common cause, of course, lies in building 
up too great a load factor. The steep 
power turn, you recall, is in reality a 
lateral pull-out and G’s are built up to 
the point where the ship’s stalling speed 
is way above the point where one thinks 
it is. Whether the craft be lightplanes 
or high-powered, high-performance ships, 
mix altitude with reverse control turns 
for a safety recipe. 

Lightplanes do not have the power to 
maintain a speed margin above the stall- 
ing point should the plane encounter sud- 
den gusts and the fast jobs “mush” in 
tight turns. The sliding, of course, slows 
speed, often to the stalling point, which is 
50 per cent to 70 per cent higher than 
normal because of the imposed load fac- 
tor and the ship’s originally high wing- 
loading. Power-off turns in glides are 
still more dangerous at low altitudes be- 
cause the power plant is inactive and the 
plane will stall more easily. Bear in mind 
that too steep a bank will aggravate the 
stall because the lift of the up wing is 
greater than that of the lower. 

The upper wing being on the outside 
of the turn, must travel around a greater 
radius in the same time that the lower 
wing is going around its shorter curve; 
thus the top wing is travelling faster and 
has greater lift. This is also the reason 
why certain types of planes have a tend- 
ency to over-bank during turns, particu- 
larly those having little or no dihedral. 

While on the subject of turns, a word 
of caution about keeping the ship’s nose 
well down when executing downwind 
turns at any altitude. There have been 
all sorts of theories advanced as to the 
reasons why downwind turns aggravate 
the stall. I believe that the simplest ex- 
planation is that any plane will prove 
more responsive, exhibit more positive 
control when flying upwind. 

This goes for both level flight and ma- 
neuvers and is most easily demonstrated 
in landing. Make a normal, upwind land- 
ing. Then, on the next circuit of the field, 
make a downwind landing: notice how 
quickly the ship sinks when the nose is 
brought up, whereas, in the normal land- 
ing, the plane had definite floating tend- 
encies. If you are convinced, keep that 
nose down. If not yet convinced, you will 
be if you fly long enough. 

While the study of accidents will serve 

(Continued on page 96) 





gosto” 





What D 
duction. 
slong to 
front is 








» BOSTONS For BRITAIN 


A "Boston," complete with RAF tail and fuselage _ 
eS 


insignia. Rear turret is power-driven in late models. 
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Workmen crate Britain-bound "Boston" propeller. 
Many DB-7s are flown to point of embarkation. 


HE Douglas DB-7—better known as the Boston—long a leading RAF 

bomber, is one of the top U.S. warplanes now serving abroad. Britain 

got acquainted with the ships when she took over a French order after 

that nation’s collapse. Now she gladly buys all available. Many changes 

What Douglas means by “mass pro- are incorporated in the newer models. Reports say some now are being 

converted into night combat planes and renamed Havocs. These have England, where they will be re- 

power-driven turrets and are believed to mount six or eight machine- assembled by the RAF. Extra fuel 

guns. Performance of present Bostons—a U.S. Army version, the A-20A, tanks enable some to fly across. 
also is in production—is a military secret. The first ships, the British 
say, had 325 m.p.h. top speed with two 1,250 h.p. Twin Row Wasp engines, 
370 m.p.h. with two 1,600 h.p. double row Cyclone engines. Range: 1,200 
miles at 280 m.p.h. Service ceiling: 32,000 ft. Gross weight: 19,050 lbs. 


‘Bostons" ready for shipment to 


duction.’ DB-7 fuselages are slid 
slong to speed construction. Man in 
font is placing direction finder. 











Navigation instruments, handbooks and 


charts Export PBY-4. 


in the American 


William W. Ehmer served six years 
at sea in the merchant marine, eight 
years on flight duty with Pan Amer- 
ican Airways in the Caribbean, South 
America and China. During the past 
two years he has flown the Atlantic 
on survey flights of American Export’s 
proposed transatlantic taking 
part in all of ‘that line’s preliminary 
flights both to Europe and Panama 
He holds three licenses: pilot, mechan- 
ic and radio. He is second officer and 
navigator of the Consolidated PBY-4 
survey plane. His home is in Bald- 
win, L. I., N. Y. 


route, 


and other radio helps to aerial naviga- 

tion suddenly go dead, what happens? 
That is something for which all cross- 
country pilots should prepare. It’s ob- 
vious that if our country is invaded, or 
an enemy appears at some spot from 
which he might threaten us, we are not 


|" all radio ranges, beams, radio beacons 


BY THE 


STARS 


by William W. Ehmer 


Celestial navigation looks complicated but 
isn’t. An expert navigator describes this 
science as it can be used by private flyers. 


going to lead him straight to our vulner- 
able cities along radio beams. We will 
be confronted with the same situation 
which now exists in Europe, where there 
are no radio navigational aids. There, 
aerial navigation is done by celestial ob- 
servation, the way a ship is navigated at 
sea. US. pilots ought to find out how it’s 
done. 

Celestial navigation sounds terribly in- 
volved. It is, but not too much so. By 
the time a pilot has progressed through 
flight training and has earned an instru- 
ment rating, he usually can be taught 
celestial navigation. There are so many 
short-cuts and simplifiers today that he 
can do it out of books—providing he has 
the right equipment and enough training. 

Because you live in an inland city and 
have never held a bubble sextant in your 
hand, don’t assume that it’s going to bite 
you. You can navigate your airplane by 
the stars just as easily as you can by 
dead-reckoning, if you know how. Some 
of the finest over-water flying I have 
ever seen has been done without ~~» an 


octant ... by dead-reckoning and by 
charts. Forget all the bunk you have 
heard about how difficult celestial navi- 
gation is. If you're ready to approach 
the subject with the idea that you can 
do it, I can help you with the first pre- 
liminary steps. First step: take your 
coat off and go to work. 

This art is based on an obvious fact. 
We know that at certain times the vari- 
ous stars listed in your almanac will ar- 
rive at known points in the sky. That is 
the place to start learning celestial navi- 
gation. If you were at that point, you 
would find the star you’re seeking di- 
rectly overhead. The term used to ex- 
plain that is zenith, meaning 90° up. But 
if you were 300 nautical miles away from 
there, the star would appear to be lower. 
An observer at that point would get a 
reading of 85°. The farther away from 
that star’s sky position you are, the lower 
it will appear. The way to measure it is 
to take a sight with an instrument. 

Then you record the precise time, not 
in standard or daylight saving. Naviga- 











tor's time always is GMT time, meaning 
Greenwich Meridian Time. It varies a 
number of hours from the time shown 
on your watch. You measure it with an 
accurate timepiece called a chronometer, 
which has a split-second sweep hand 
which you can start and stop. 

Next, you pick out another angle from 
your almanac and HO 214, which will 
translate into a line of position (LOP) 
similar to a radio bearing or range leg. 
But let’s wait a moment. It isn’t quite 
as simple as that. There are new terms 
to learn. The instrument angle you read 
on your sextant or octant is called the 
altitude. The time (GMT) from your 
chronometer when checked in your al- 
manac becomes the GHA (Greenwich 
Hour Angle, or Longitude), and declina- 
tion (latitude) of the heavenly body. It 
is the geographical position of that star 
at its zenith. Therefore, unless you are 
accidentally right underneath it, you will 
have to compute your position mathe- 
matically with reference to that star as 
a fixed point. 

In a book of tables you will find one 
called “computed altitude.” Look down the 
row of figures and pick out the angle for 
the star in the position you have recorded. 
That says: “observed altitude.” It may 
be wrong, because you may have ob- 
served it wrong. If you get into a mix- 
up, there is another figure called “azi- 
muth.” Don’t let the term scare you— 


it’s just a means of finding out which is 
right—you or the book. Azimuth can be 
explained simply. It’s a straight line 
from the star you were looking at, down 
to the earth. So you mark off the dif- 
ference between the angle altitude you 
got on your sextant and the angle alti- 
tude the book says it ought to be. You 
project this line at right angles on a plot- 
ting board. This is your LOP (line of 
position). You are somewhere on that 
line. 

There are four basic requirements to 
get your LOP exact. First, correct GMT 
time (Greenwich Meridian Time). Sec- 
ond, correct identification of the star 
(sun in the daytime; any star at night). 
Third, good sights and exact readings on 
your part. Fourth, accuracy in working 
out the computed altitude. Let’s explain 
these briefly. 

Correct time means, in aerial work, 
GCT. It is five hours ahead of Eastern 
Standard. If you are just four seconds 
off, your figures will show you a mile 
away from your true position. For that 
reason, most big over-water flying boats 
use three chronometers and check them 
by constant tuning to NAA, the Navy 
radio station at Arlington. NAA time 
signals are exact. A good wrist watch 
will gain six or more seconds in 24 hours. 
It ought to be set at noon every day to 
check with NAA. Aerial navigators 
often use a stop-watch clamped on the 


Aerial navigators are provided with special turrets to protect them 


from propeller blast. They use bubble octants fitted with watches. 
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side of their octants. 
In this way they can 
tell to the split sec- 
ond when the shot 
was made. 

Don’t go by “cor- 
rect time signals” 
from your local 
broadcasting station. 
I have checked 
some and found 
them as much as 
half a minute off. 
That’s an error of 
more than seven miles in your naviga- 
tion. The explanation for three precision 
chronometers is likewise obvious. We 
take the mean reading of the three and 
thus get the figure exact. 

Correct identification of celestial bodies 
is something you can start to learn right 
now. Go out in the back yard, or up on 
a roof. You see a lot of stars. They may, 
or may not, mean anything to you. But 
in the guide-book to celestial navigation 
which you have purchased (and which 
you must use during each problem), there 
is an index to the stars. In the back 
covers there is a chart of them—all you 
can see. 

If you are navigating on a long flight, 
some stars will be seen at the beginning 
of the trip and others will not be seen 
until you get farther along. From New 
York to California, at night, you would 
use a great many different stars. The 
ones used for your eastern sextant shots 
will not be visible in California for three 
months. Out there, you will have more 
celestial lighthouses all charted for you 
in your guide-book. 

The Hydrographic Office, Navy Depart- 
ment, sells a chart called the “Rude Star 
Finder and Identifier” (HO 2102a) for 
$7.50. It will pick out any bright star 
you can see and tell you what it is and 
where to find it in your indexes in the 
Almanac. If you attempt to guess at 
what’s overhead you are being very fool- 
ish. If you were flying contact at night 
and saw a cluster of lights down below, 
you wouldn’t guess what town it was. 
You'd find out. The stars are your navi- 
gation guides in the same way 

The operations involved in using your 
instruments are necessarily very precise 
There is no way to guarantee the accu- 
racy of what you are doing, except 
through constant practice. Soon you will 
learn the tricks of holding your sextant 
or octant just so. You will find out how 
much play there is in the vernier screw 
racks and how to compensate for them 
A sextant is one-sixth of a circle; an oc- 
tant is one-eighth. Aerial navigators use 
instruments containing either of these 
segments. The one I use for transoceanic 
flying in the American Export Lines sur- 
vey ship is a Pioneer octant, Type 1067 
It is a bubble-type artificial horizon in- 
strument. 

Seagoing navigators on ships do not 
need bubble sextants. They can stand on 
the bridge and see the horizon—where 
sea and sky meet. That is the line they 
use to determine the angle elevation of 
the sun. Most aerial celestial navigation 
is done at night at high altitude, or some- 
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Star and bubble in perfect alignment (left) 
and as seen through astigmatizer (right). 


Sun aligned with octant bubble (left) and 
seen as a bar (right) using astigmatizer. 





Fig. 2. 











times under such conditions in the day- 
time that you cannot see the horizon at 
all. Even if you could, the plane’s eleva- 
tion over the sea would throw the read- 
ing off. Ship captains always compensate 
for the height of their navigating bridge 
above the surface of the sea. The bubble 
is an artificial horizon. It is illuminated 
at night by a flashlight battery in the 
instrument’s handle. 

Don’t alibi a poor sight. If it’s poor 
it’s poor, and no one did it but yourself 
Try again. Until you learn how to line 
up the bubble or the horizon and the 
celestial body exactly in the sight of your 
instrument, any good sight you get will 
be pure luck. 

It is better to have expert instruction 
in this art. If you haven't access to a 
navigation school, only constant practice 
will teach you where you are making 
your errors. You will find that, during 
flight, the bubble in your octant is sen- 
sitive to movements of the plane. It’s the 
practice at sea to make several shots rap- 
idly, one after another. The resulting 
calculations will dot your LOP like 
bullet-holes around a target and you can 
see easily enough which is the correct 
one. It is not advisable to attempt celes- 
tial observation in too-bumpy air. You 
will get a “wild sight” in the parlance of 
the profession. 

To help you work out your computed 
altitude of the observed celestial body, 
there are tables and charts to do the 
mathematical drudgery. It takes about 
two minutes to work out a sight on Po- 
laris, the north star. A meridian sun 
sight (which is what the ship-captain 
does at noon with his sextant) takes 
about the same short space of time. A 
shot on any other star requires about 
three minutes of calculation. I do it on 
small scratch-pads I buy in the dime 
store at six for a nickel. 

To be as brief as possible, the opera- 
tion is performed thus: first, look up an 
hour angle in the Nautical Almanac 
Secondly, deduct your dead-reckoning 
longitude from it. This provides the LHA 
(local hour angle). Using this, enter the 
dead-reckoning latitude beside it. By 
ordinary navigation you know pretty 
well where you are. This assumed posi- 
tion is then compared with the angles 
established by celestial observation. 

This difference is called the intercept 
You can switch it to nautical miles by 
comparison in another book of tables 
When you lay this on your chart, as in- 


dicated by the azimuth, you have your 
intercepted line of position, or the an- 
swer. 

The whole thing is duck soup at night, 
because you have one star after another 
whereon to check your position quickly. 
Whether you use celestial, dead-reckon- 
ing, radio or all these types of navigation 
together, aerial navigation boils down 
simply to a problem of drift and ground 
speed. If you can allow correctly for 
drift and determine your real speed, you 
are not going to be caught holding the 
bag. 

Suppose you are on top of the “soup,” 
westbound, with all radio ranges and 
beacons silent. But you have a bubble 
octant and you can navigate. Over to 
your right is Polaris. the navigator’s 
friend. Pick up your octant, change seats 
with the co-pilot, grab a few sights. In 
a few minutes you have a latitude, assur- 
ing you that you're right on course. 
Next, look ahead. There is a big bright 
star over the nose of the ship, with three 
smaller stars forming an arrowhead be- 
low. Take a few careful shots on Ca- 
pella and, in five minutes, you have a 
little line on your flight track that shows 
how much distance you have covered. 

That’s the way it’s done; by progress- 
ing from star to star. During daylight 
it is more difficult, because the sun is the 
only celestial body you can see. Some- 
times when the moon is visible you can 
get a cross-check. Infrequently you can 
get a shot at Venus (the planet Venus, I 
mean). You can’t see it with your eye, 
but the octant lens will pick it up. Find 
out, in your tables, where it ought to be, 
then squint hard. When you find it you'll 
wonder why you didn’t see it before. A 
daylight flight using the sun and Venus 
as cross-checks will get you through 
very well. 

You want to know what is required to 
start you studying this subject. This is a 
list of the primary requisites. When you 
have mastered these, you ought to try 
your stuff in the air. 

Superintendent of Documents, Wash- 
ington: 

1. Practical Air Navigation (Special 
Publication 197). Use it, but pay no 
attention to the HO-211 table. 65 
cents. 

2. The American Air Almanac (cur- 
rent edition). $1.00. 

3. Tables of Computed Altitude and 
Azimuth (Vol. IV or V). Price 
$3.00. Complete directions included. 


If you are going to use it around 
Florida, Texas or the Gulf, use Vol. 
III. Vol. IV covers 30 to 39 degrees 
N. Vol. V covers 40 to 49 degrees N. 

U. S. Navy Hydrographic Office: Rude 
Star Finder and Identifier, $7.50. 

Pioneer Instrument Co., Kollsman In- 
strument Co., Longines-Wittenauer Corp., 
or any other standard instrument maker: 

1. Aerial bubble sextant and illumi- 
nated astigmatic field. 

2. Aerial bubble octant. Either of 
these instruments will suffice. Prices 
range from $480 to $600. Sometimes 
they can be bought second-hand. 
Instruction is given by recognized 
schools in the use of them without 
extra charge. 

If you've followed me this far, you'll 
find a way to get one. Maybe Uncle Sam 
will put one in your hands. In that case 
you'll have a long lead on the rest of the 
would-be navigators. Whatever way you 
learn it, you’ll never be sorry you boned 
up on celestial navigation. 

END 





Flyin’ Andy 

HARLES CORRELL, better known as 

Andy in “Amos and Andy,” recently 
won first place in the annual 100-plane 
air cruise of the Aviation Country Clubs 
of California. The cruise was a novel 
navigation contest in which each pilot 
carefully analyzed the winds, drift, alti- 
tudes and other elements, estimated the 
cruising speed of his plane from Glendale 
to Del Monte, then turned over all time- 
pieces to the judges before taking off. 
Flying his cabin monoplane with his wife 
as a passenger, Correll estimated his 
point-to-point speed at 130 m.p.h. He 
flew the 264 miles in two hours and three 
minutes for an average speed of as close 
to 130 m.p.h. as it is possible to get under 
almost any circumstances, watches or no 
watches. Booby prize went to Russ John- 
son, program director for the Columbia 
Broadcasting System’s Los Angeles sta- 
tion, KNX; he missed by 22 minutes. 


Navigation Speeded by WPA 
AVIGATION calculation time is cut to 
a matter of seconds with new tables 
compiled by WPA workers under the di- 
rection of the Navy. The tables are espe- 
cially helpful in speeding position deter- 
mination. They were first tested on trans- 
Atlantic clipper trips, then put into serv- 
ice by Pan American Airways. 
























These two Yankees live deep in 
Mexico’s back country. A light- 
plane links them to the outside. 


ing, we fly for fun in Sonora. 

The very isolation of our territory 
is what got us started. We work for an 
American copper mining company at 
Cananea, far back on the eastern edge of 
the state’s Cananea Mountains. Roads 
are scarce. Good ones are about as com- 
mon as gold-filled hens’ teeth. Wild 
mountains and scorching deserts combine 
to render huge areas practically inacces- 
sible. Even today, much remains inade- 
quately mapped. Summed up, it’s just 
about as desolate a region as you'll find 
in all Mexico. 

That’s the reason we pooled funds to 
buy a Taylorcraft with a 50 h.p. Con- 
tinental. Each of us had worked his 
share of years south of the Rio Grande. 
We knew dozens of places we'd like to 
go. With our limited free time, driving 
to them was impossible. An airplane 
was obviously the answer. 

There were plenty of landing places. 
After the last revolution, in 1929, the 
Mexican government built fields suitable 
for military ships near every settlement 
of importance. Most of them have been 


Hine and high altitude notwithstand- 


Cananea, 5,300 feet up, lies on eastern edge of 
Cananea Mountains. Nearby peaks are 8,000 feet high. 


Often located in spots that 
can be reached otherwise only after hours 
or days in the saddle, they’re visited from 
time to time by private flyers carrying 


kept usable. 


cattle buyers or mining men. They’re 
excellent for modern flivver planes. 

Cananea’s airport is some two miles 
east of town. With old pipe and sulfide 
cans, kindly donated by our company, we 
built our hangar. It was designed in the 
form of a “T,” allowing about three feet 
clear all around the ship. The posts were 
old four-inch pipes set in concrete. A 
truss of the same material carried the 
sliding door. The sulfide cans, beaten 
flat, were nailed on wooden purlins and 
rafters, thus making a strong and prac- 
tically fireproof structure. 

Since the field also was a pasture, cattle 
were at times a hazard until they became 
accustomed to the drone of the engine 
and no longer stampeded. Aviation gaso- 
line we got from the local agency of 
“Pemex.” This is the government-oper- 
ated organization through which Mexico 
administers her petroleum industry. The 
fuel is 87 octane and is used by Mexico’s 
transport and military planes. In barrel 
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SONORA 
ARGOSY 


by DUDLEY B. GOLD 
and RICHARD S. DIXON 


lots it costs 29 centavos a liter, or ap- 
proximately 23 U. S. cents a gallon. 

Under the direction of a Mexican in- 
structor, we soon soloed. Weather per- 
mitting—which, down here, means most 
of the time—we kept the plane busy 
every spare moment during the week, as 
well as on Sundays. 

We're high flyers, compared with our 
fellow-birdmen over most of the United 
States. Due to the topography and alti- 
tude of Cananea, we generally cruise at 
around 7,000 feet. Ordinarily we have no 
difficulty in reaching this level with two 
persons, a full tank and a few pounds of 
tools and luggage. 

The idea of flying to Mexico’s west 
coast struck us as we were leaving the 
office one Saturday noon. Obeying regu- 
lations, we notified the presidente 
(mayor) that we were leaving town. 
This is done so that in case of a forced 
landing a search may be started 
promptly. The presidente, in turn, sent 
us to the cuartel (military quarters) to 
advise the major of our trip. That done, 
we checked the ship, filled up with gas 
and oil, threw a screw-capped five-gal- 
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The authors’ home-made hangar, built of old pipe and sulfide cans donated by the 


American copper company for which they work. Cans, pounded flat, are nailed to rafters. 


lon can in the luggage compartment and 
went home to study maps and lay out 
our course. 

Cananea is 5,300 feet high. To the east 
the ground slopes off to vast, grass-cov- 
ered prairies, surrounded by ranges 
which in some cases exceed 8,000 feet 
West are the Cananeas, reaching a height 
of 8,145 feet. Beyond them lies the Gulf 
of California. 

Sunday morning was cool and bright, 
with only a few scattered clouds in the 
distance. We took off from the hangar 
door at 7:30, the light cross-wind from 
the north not making it necessary to taxi 
out to the end of the field. Off the ground 
a couple of hundred feet, we eased 
around to the southeast and headed 
toward Cerro Azul (Blue Mountain), a 
lone peak that rears some 4,000 feet above 
the surrounding country and forms a 
landmark visible 60 miles in any direc- 
tion. 

Gaining altitude, we passed by Sonora 
Hill and the arroyo-gashed foothills of 
the Cananea Mountains. Oak covered 
ridges cut across our path, which ex- 
tended northward from the Cerro Azul 
Every detail of the terrain’s grandeur 
stood out in sharp relief under the morn- 
ing sun. 

Still climbing, we approached the pass. 
Nervously we glanced from the altimeter 
to the grim crags. We needed plenty of 
height here and we didn’t seem to be get- 
ting it. We began to wonder if we'd 
have to taxi over. Then, slowly, the 
ground dropped away again. We skimmed 
over the ridge with 300 feet to spare, the 
altimeter reading 6,900 feet. 

Opposite us lay the pine-covered sum- 
mit of Cerro Azul. To the north spread 
Cocospera Valley and the Chivato Moun- 
tains beyond. Southwest, the city of 
Magdalena appeared. We could look 
down over Imuris Canyon to the town of 
Imuris, perched above the green fields of 
the valley. Santa Ana, where we were 
to fuel the ship, came into view in the 
far distance. The western branch of the 
Pan American highway was now plainly 
visible, winding over the low ridge at the 
edge of the valley and disappearing into 
the south. The railroad, a much less con- 
spicuous streak, curved gently at the foot 
of the valley walls. 

Circling over Santa Ana we sighted 
two landing fields. One, a mile or so 


west in the valley, had several buildings 
and a wind sock. We decided it must be 
one used by Pan American airliners fly- 
ing between Mexico City and California. 
Picking a strip of good ground, we 
landed. As we did, a station wagon car- 
rying a gentleman, who introduced him- 
self as the presidente municipal of the 
town, rolled out onto the field. It was 
followed by another car with the local 
garrison’s commander. Welcomed with 
true Mexican hospitality we were treated 
to a cool drink, then driven to the house 
of the Pemex agent. Even though it was 
Sunday, he was persuaded to let us have 
aviation gasoline. 

Thanks expressed, we wound up the 
prop and climbed in. Full tank, extra 
five gallons of gas, canteen of water, 
camera, tools, etc., gave us a full load. 
We taxied down as far as we could 
stretch the field. Taking off, we skimmed 
easily over cottonwoods and giant cacti 
at the far end of the field, gained altitude 
and swung onto our new course, for 
Puerto Libertad. 

The road to Altar swung back and 
forth beneath us for a time, finally dis- 
appearing in an arroyo. The country 
here was new to us. It became more 
barren, sprinkled with sahuaro cacti and 
low brush. Only in the arroyo beds was 
there that fair growth of mesquite that 
indicates some degree of fertility. Twenty 
miles later we again crossed the Mag- 
dalena Valley, this time near the small 
settlement of Trincheras. The town lies 
at the foot of a terraced hill—the work 
of some prehistoric people—from which 
it derives its name. Beyond Trincheras 
the course lay across the great desert of 
western Sonora, land of flaming summers 
and little rainfall. Crossed by innumer- 
able rocky ridges, cut up by dry arroyos, 
sparsely covered with thorny growth, it 
forms a wilderness that has claimed many 
a life. There is considerable game, how- 
ever, including antelope, mule deer, jabali 
(wild hog) and, in the higher ridges, 
mountain sheep. 

Criss-crossing roads made it necessary 
to watch the compass. We passed the 
shafts and scattered groups of houses of 
the little mining camp of El Tiro. At La 
Cienaga, with its corrals and tank, we 
saw water for the only time between 
Santa Ana and the coast, a distance of 
110 miles. 


Then, up ahead, we made out the 
strange blueness of the Gulf of Califor- 
nia. The ridges and arroyos began to 
level out, and the ground became even 
more barren than before. A white streak, 
the auto road, led to our goal, Puerto 
Libertad. 

Tiburon (Shark) Island loomed to the 
south. Westward across the gulf we 
could see Guardian Angel Island. Both 
are barren landmarks that rise sheer out 
of the sea to heights of more than 4,000 
feet. A multitude of smaller islets also 
dotted the gulf. Tiburon is inhabited by 
the Seri Indians, a savage tribe of fisher- 
men and hunters. Reaching the coast 
with an altitude of 5,000 feet, we could 
see a large portion of Lower California 
across some 100 miles of water. 

Afraid that the field at Puerto Libertad 
might be sandy, we debated landing on 
the beach instead. Drifting foam on the 
gulf gave us the wind direction and we 
slipped down to about 50 feet to see 
whether the sand was heavy enough to 
cause a nose-over. It looked quite solid, 
so we circled back and landed into the 
wind. We had never before set down the 
ship at sea level and we found we had 
more lift than we were accustomed to 
and overshot the field. Circling, we tried 
again and made it. 

After roping our ship to a mesquite 
bush and tying a log to the tail as pro- 
tection against a sudden strong wind off 
the water, we turned to Puerto Libertad. 
The town is one of several small ports 
used by fishermen. It consists of a dozen 
adobe shacks, plus a concrete “hotel” 
built by the Highway Department of 
Sonora. A well furnishes warm but pure 
water. Except for an old prospector and 
his family and a lone watchman, the 
place was abandoned, as the fishing fleet 
was for the time being in the south. 

So we decided to swim and watch the 
everlasting contest between fish and peli- 
cans. Although late October, the tem- 
perature was well over 90 and the dry 
sand and pebbles were too warm to sit 
on. Hot springs issued from the beach 
about half way between high and low 
tides. Their waters are reputed to have 
great healing properties. 

Hundreds of pelicans perched on rocks 
jutting out of the water, or soared over- 
head looking for fish. Their diving skill 
is remarkable; they seldom miss. The 
big birds have a very high gliding ratio 
and often skim over the waves singly and 
in formation for many yards without 
flapping a wing. 

After three hours at the beach and a 
bite to eat with our prospector friend, 
we flew north up the coast past Cape 
Lobos, a barren mountain rising out of 
the sea. The prospector’s whole family 
turned out to see us off. A couple of 
miles up the shore we swung east 
towards home. 

Again we were over barren plains and 
rocky hills. Crossing over jagged peaks, 
we gained altitude rapidly and were soon 
up to 7,500 feet. We spotted the Cienaga 
ranch to the south, then sighted El Tiro. 
We could see the gulf for more than 60 
miles inland and the Lower California 
skyline didn’t fade out until we were 

(Continued on page 98) 

















i ai 


-— » i i i oe 


ote beh toed ee 


~ © 


Oe s° 


er FF OS SS a ee a 6D CTD 











Structural simplicity and use of wood instead of metal 


allows extensive employment of ordinary labor on ship. 





A low-wing, two place, twin-engine monoplane built on geo- 


detic-plastic principle. George Yates pioneered system. 


By WARD HILL 


Will geodetic-plastic construction—cheap yet 


efficient —transform the lightplane industry? 


craft production is_ resulting in 

reports that there may not be 
enough aluminum to go around, the an- 
swer may possibly be found in the indus- 
try’s own back yard. America’s “ersatz” 
may be the recently-repudiated wood. 
An eventual solution to the problem may 
lie in a method of construction that the 
great factories have either overlooked or 
actually ridiculed 

For the past 10 years American aviation 
has shied away from wood. Tri-motored 
Fords, first kidded as the “big tin geese,” 
crowded out the plywood Fokkers and 
sleek Lockheed Vegas. From then on 
it was metal. Boeings, Douglases, Lock- 
heeds replaced Condors, Stinsons and 
Bellancas and the race was over before 
it started. 

But, today, the story is different. It 
may be necessary to go back to wood, 
particularly in the case of light and small 
training ships. Getting right down to 
facts, plastic, as the term is used in the 
aviation industry, means wood which 
has been pressed, treated, heated and 
glued in the course of construction. 


Were ever-increasing metal air- 


That’s the “plastic” school and its method 
of construction. . 

The type to which we refer is neither 
the old type of wood and wire construc- 
tion nor the plastic. It’s the “geodetic- 
plastic.” A ship of this type, built in 
Glendale, Cal., by the Plxweve Aircraft 
Company, now is virtually ready for the 
market. It has, at this writing, passed 
static load tests and flight tests for its 
ATC, which should be along at any min- 
ute. It’s a low-winged monoplane, two- 
place, with open cockpits, powered by a 
75 h.p. Continental. Its performance and 
specification report offers some real sur- 
prises. 

The plane is primarily newsworthy be- 
cause it will be the first utilizing the 
“geodetic-plastic” method of construction 
to get an ATC. The “plastic” part is 
easily understood. Glue goes into its con- 
struction in large quantities, for at every 
point that wood meets wood, glue is the 
joiner. 

The geodetic principle, which is the real 
news, is something else. The common 
way to explain it quickly is to say “bas- 
ket-weave.” But that doesn’t do a good 
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job, because the spruce strips used in 
construction do not go over and under, as 
in weaving. Fundamentally, the airplane 
is simply this: 

A fuselage which is elliptical or oval, 
containing longerons and eight-ply bulk- 
head rings at intervals, all of wood; canti- 
lever wings and tail surfaces which con- 
tain standard wood spars; and over-rid- 
ing, glued and braced spruce strips which 
follow a “great circle” course for strength. 
All components are fabric-covered. 

The only metal used is in fittings, mo- 
tor mount and undercarriage. The 
strength of the entire assembly lies in the 
spruce strips, which are a half inch wide 
and one-eighth inch thick. They are bent 
to curve with surfaces on their flat sides, 
but they are straight along their entire 
length. In other words, they follow the 
geodetic principle that, on a curved sur- 
face, a “great circle” course is the short- 
est distance between two points and, 
therefore, they have no lateral stress. 
Experiment shows that a sharp blow will 
break out a strip for a distance of a few 
inches. A 10-to-1 splice is made and the 
strip is stronger than before. But it is 
impossible to apply any force over a large 
area and cause breakage. 

Experimental models have been crashed 
deliberately and it has been proved that 
the metal fittings give before the wood 
does. The wood offers an amazing resil- 
iency. Shocks of equal force do far more 

(Continued on page 84) 
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by JAMES ELLIS 


WARBIRDS 












Almost as much as warplanes, America at present needs air 


bases, where fighting ships can be refueled and serviced. 


A $600,000,000 program to provide them nowis in prospect. 


HE one great limitation of air power 

lies in what strategists refer to as “the 

time of flight”—or, rather, the com- 
paratively short time for which military 
aircraft may remain aloft. However mar- 
velous their performance, however deadly 
their weapons, warbirds must come home 
to roost because fuel and ammunition 
are highly expendible. Home, in this 
case, is the air base—the Achilles Heel of 
the air force. So called because planes 
are quite useless on the ground and are 
most easily destroyed, hangars and land- 
ing area are immediately vulnerable to 
enemy fire power and the complex ground 
organization is easily disrupted. For 


these reasons, among others more obvi- 
ous, U.S. air expansion would be gravely 
endangered if airport development were 
not commensurate with aircraft produc- 
tion. 

To obviate such an unhappy situation 
the CAB, Army and Navy have com- 





pleted plans for a long-range, $600,000,000 
airport program. And how we need it! 
Of the 2,655 airports, “fields” and sea- 
plane bases in continental U.S.—with 
particular emphasis on those in the sec- 
ond category—only 31 are suitable for 
operations involving our latest types of 
warplanes, according to the CAB. Un- 
fortunately, the problem is not to be 
solved by the simple expedient of “com- 
mandeering” the better airports. Airline 
terminals have clearly defined runways 
and landing areas, white or buff brick 
buildings grouped symmetrically and in 
a compact manner and are flanked by 
glaring highways. You've to be blind to 
miss them in even half-decent weather, 
for accent is on visibility. Conversely, the 
military air base should be as incon- 
spicuous as engineering ingenuity and 
camouflage can make it. Furthermore, 
the airlines will be busier than ever, 
comes M-Day: arrivals and departures 








Specifications for military fields like 
Bolling (Wash., D. C.) differ greatly 
from those designed for civilian use. 


will have tower crews weary and un- 
nerved at practically every terminal in 
the country. 

The military, then, has either to build 
air bases or remodel a large number of 
our airports which now are being used 
for miscellaneous flying operations such 
as instruction, charter work and other 
non-scheduled activity. Trainees must 
have more fields for practice. To under- 
stand better the sorry deficiency of suit- 
able airports, as well as the aspects of an 
airport-building program to parallel 
plane production, let us consider a few of 
the problems conducive to construction of 
bigger and better fields and the military 
adaptation of those existant. 

How suitable is the average American 
airport for military operations? A cross 
section of landing fields of both large and 
small cities, representing the typical de- 
velopment, gives the “average” airport 
these characteristics: it is municipally 
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owned and operated, located approxi- 
mately four miles from the city, rectan- 
gular in shape and comprises 180 acres 
of land. It is of sod surface with natural 
drainage. This typical field boasts two 
hangars roughly 110 feet by 75 feet, a 
beacon, boundary lights; either has, or is 
planning floodlight installations, has a 
wind indicator, repair and fueling facil- 
ities, weather maps and telephone. What 
the average field does not have, surpris- 
ing enough, is radio equipment, runways 
and terminal building. This cross section 


of 100 fields is, generally speaking, what 


the Army, Navy and CAB will have to 
work with. 
The first consideration—whether they 


is that of location. The 
situated that the 
units housed thereon will have an oper- 
ating radius overlapping that of the ad- 
jacent unit. Each of these circles will be 
1s a link forming a chain of bases in ac- 
cordance with our grand strategy. Most 
1irport sites lie in suburban districts be- 
ause of the large area of land necessary, 
the high land values and the lack of un- 
developed sites in, or close to the city. 


build or remodel 


air base must be so 





destroyed by bombardment, as are hangars and landing areas. 


Artist's conception of ideal concealed military air base. 





GROENHOFF 


Left in the open, grounded warplanes such as this Curtiss P-36A pursuit ship are easily 


They must be hidden. 


Politics, which dictates the selection of 
nine out of 10 municipal airport sites, 
will have to be subordinated to aeronau- 
tical considerations—all of which is easier 
said than done. The investment in land 
area is usually a great immediate expense 
and this sometimes induces the tempta- 
tion to eliminate it—although the site 
has many desirable features—in favor of 
a cheaper piece of land. This is poor 
economy because the raw land cost is 
used—particularly by uninitiated politi- 
cians—as a basis for comparison, rather 
than the cost of the cheaper site plus 
clearing, grubbing, grading, draining and 
surfacing. 

The topography of the potential air 
base and the surrounding country is of 
vital concern, since it is desirable to have 
open fields where emergency landings— 
and there are many such contingencies 
in the best organized and maintained air 
force units—may be made. The fact that 
the terrain in all directions is rough and 
broken would have a bearing upon the 
minimum size of the landing area. These 
minimum dimensions would be in excess 
of those which would meet normal op- 
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erating requirements where the sur- 
rounding territory is level and open. In 
other words, air bases in Pennsylvania, 
Colorado or Wyoming would have to be 
bigger than bases accommodating the 
same number of craft in Texas, Kansas 
or Nebraska. In the northern U:S., con- 
sideration must be given the fall and 
drifting of snow and provision for snow 
clearance and adequate drainage taken 
into account. Also, fields higher than 
1,000 feet above sea level must be appre- 
ciably larger than lowland sites because 
the warplanes will take off and land at 
higher speeds and climb at a flatter angle 
because of the rarer atmosphere concom- 
itant with high altitudes. The 7-to-l 
climbing ratio is a safe allowance for 
clearing obstacles such as trees and hills 
within 1,000 feet of sea level, but the 
allowable safe climbing ratio at 6,000 feet 
would be 11-to-1. Heavily-laden bombers 
and fighters, with their characteristic 
high wing loading, are hot to handle 
under the most favorable conditions. 

The soil characteristics of the air base 
should have much to do with its selec- 
tion. Intelligent investigation and soil 
survey may materially reduce the cost or 
drainage and surfacing. Most desirable 
soil types are those containing a reason- 
able amount of porous material such as 
gravel, sand or decomposed granite; com- 
prising, of course, a suitable natural 
binder. The undesirable soils are those 
which become plastic and have a low 
bearing power when wet. Soil tests— 
another thing politicos know nothing 
about—should be made because the ef- 
fectiveness of the porous top soils are 
greatly reduced if there happens to be, 
as is often the case, an impervious sub- 
soil located close to the surface. On the 
other hand, the fact that there is a gravel 
subsoil underlying a shallow clay top soil 
materially alters the situation compared 
to what it would be if the clay extended 
down to a considerable depth. Disregard 
of such matters as this is the 
reasons why many fields become veritable 
morasses after every rain. Plenty of 
FLYING AND POPULAR AVIATION readers are 
familiar with the sight of 
ships, military and otherwise 
mon cause is, of course, mud 

The mentioned natural obstructions 

(Continued on page 64) 


one of 


nosed-over 
The com- 
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BAIR 


by 
William M. Stair 
and 


Robert L. Lewis 


liams Mountain, 

Arizona, on the Los 
Angeles-Amarillo air- 
way, a_ beacon light 
leisurely rotates every 
moment from dusk to 
dawn, 365 nights in the 
year. Six times a min- 
ute its 2,500,000 candle- 
power beam completes 
a circle on that lonely peak, searching 
through the night from its craggy perch 
nearly two miles above sea level. 

That revolving beacon light is the most 
lofty of any of the 2,261 beacons oper- 
ated by the CAA for the guidance of 
America’s increasing commercial, mili- 
tary and private flying. Lighthouses of 
the air, they throw beams which cross 
and criss-cross 30,488 miles of Federally- 
operated airways in this country and its 
possessions. Along those airways are 914 
emergency landing fields spaced at ap- 
proximately 50-mile intervals. 

The radio range has been developed 
and put into wide use, but the number of 
airways’ beacons is steadily increasing. 
As more of them are added to the na- 
tion’s airways, the work of the men who 
keep them in operation—the obscure and 
often-forgotten airways mechanicians— 
becomes more important. 

Few persons know how those men 
work. Airline passengers give the sil- 
very beam a brief glance of mild curi- 
osity. Motorists and pedestrians, seeing 
it from a different angle, idly watch it 
sweep across the sky. But they do not 
know the story of hardship and danger 
which airways mechanicians encounter in 
all kinds of weather to keep those lights 
in operation. 

To the pilot, the rotating beam seems 
to be only a flash in the night. He doesn’t 
see the light sweep around its circle until 
he is close to it. But that far-off flash is 
a signal with just as important a message 
of safety as was held by ancient beacon 
fires along the coast of England for mari- 
ners of earlier days. 


Hi: atop Bill Wil- 





William M. Stair. 
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These 5!-foot towers have adjoining sheds to house generator units. 


The CAA maintains 2,261 airways 
beacon sentinels, dotted along 
every major airway across the U.S. 


Beacons of two main types dot the na- 
tion’s airways, one type having a single 
24-inch lens and the other having two 
36-inch lenses at each end of the beacon. 
Many beacons are identified as to loca- 
tion by course lights, mounted on the 
beacon platform, which blink a Morse 
code characteristic. Red or green sig- 
nals, either flashed by the main bea- 
con light, course lights or auxiliary 
blinker lights, or a combination of both, 
give other information to the pilot. It 
might tell him whether a lighted area 
suitable for night landing is nearby, 
whether no landing area is in the vicinity. 


or whether an unlighted field is in the 
neighborhood. All this, plus the beacon’s 
value as a directional aid, adds up to 
greater safety along the airways. 

The beam of the beacon seems to re- 
volve with complacent simplicity. But 
back of each swing there is an infinite 
number of complex tasks. What goes on 
behind the beacons? What keeps them 
flashing along those far-flung routes 
every night in the year? 

I have learned that story in contacts 
with Federal Airways mechanicians and 
during my service as Chief Airways 
mechanician of Pennsylvania. It has 
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been my job to keep in operation the 
Pennsylvania-owned beacons which mark 
the routes of four airways bridging the 
state, and to direct maintenance work at 
state-owned intermediate fields. 

Through its Division of Aeronautics, 
Pennsylvania is the only agency other 
than the Federal Government which 
operates a system of beacon lights. It 
wns 23 beacons and eight emergency 
landing fields on the Erie-Pittsburgh, 
Pittsburgh-Harrisburg, Philadelphia-Al- 
lentown and Baltimore-Buffalo airways. 

The CAA employs 138 airways mecha- 
nicians to keep its beacons operating. 
Eighteen of those men are rated as senior 
mechanicians; they serve as relief for the 
sector mechanicians when the latter are 

1 annual or sick leave. 

The sector mechanicians have a start- 
ing salary of $2,000 a year and can reach 
$2600 a year. The highest wage reached 
by any of the 120 sector mechanicians is 
$2,500. Senior mechanicians have a sal- 
ary range of from $2,300 to $2,900 a year; 
highest paid senior mechanicians at pres- 
ent receives $2,600 a year. 

The average length of service of Fed- 
eral mechanicians is six years and four 
months. All have Civil Service rating. 
Their job is one which takes the com- 
bined talents of a highwire artist, gaso- 
ine engine mechanic, electrician, book- 
keeper and mountain climber. 

One mechanician is in charge of a sec- 
tion of lighted airways and its inter- 
mediate fields. The length of the section 
depends upon terrain and other factors. 
He must visit beacons and emergency 
fields on a regular schedule. He must 
overhaul gasoline engine generators, re- 
pair them and adjust and replace equip- 
ment and parts. He must test and locate 
trouble and grounds in electrical instal- 
lations and renew wiring. He must hire 
and deal with caretakers of emergency 
fields, make requisitions for supplies and 








keep detailed records. He must, in other 
words, be a little of everything rolled 
into one. 

I didn’t realize how varied are an air- 
ways mechanician’s duties until I became 
one myself. I learned to drive a car 35,- 
000 miles a year and like it. I learned 
to climb ice-covered spikes sticking from 
the sides of beacon towers in the dead of 
winter. I learned to install a beacon— 
so heavy that it required two men to lift 
it—on a 51-foot tower in a raging snow- 
storm. I met innumerable farmers in 
out-of-the-way places, and I learned 
that the system would be far less efficient 
without their co-operation in reporting 
beacon failures. 

I learned to beware of copperheads and 
rattlers and to kill them when necessary. 
I have seen some of the most impressive 
wilderness in the nation from a tower 
high above the rolling carpet of trees 
extending in all directions farther than 
the eye can reach. I have seen wild 
squirrels, turkey, deer and other wild 
life in spots undiscovered by hunters. 
In one day, for instance, on a trip to an 
intermediate field deep in the forests of 
Pennsylvania, I counted 23 deer within 
easy shooting distance. 

When I started on this job I found that 
beacons nearest to “civilization” are pow- 
ered by 110-volt AC commercial elec- 
tricity. Those in the wilder, more iso- 
lated spots are self-powered. That is, 
the beacon “plant” includes its own 
power-generating equipment. 

A beacon light generally is mounted 
on a steel-skeleton tower. The standard 
beacon tower is 51 feet high. Towers of 
other heights also are used, depending 
upon circumstances. In Pennsylvania, 
for instance, a number of beacons are 
mounted on 90-foot forest fire observa- 
tion towers; a 150-foot tower, highest in 
the country upon which is mounted a ro- 
tating beacon, is located near Linden, 


Robert Keim, caretaker of a CAA beacon near Martinsburg, Pa., shown 


starting generator unit which operates beacon in isolated localities. 
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N. J. At Casey, Ill., on the St. Louis-In- 
dianapolis airway, a beacon is mounted 
on a 240-foot water tank. In New York 
city, on the New York-Boston airway, 
one is mounted on a tower of the George 
Washington bridge, 640 feet high. 

The average annual maintenance and 
operating cost of a CAA standard rotat- 
ing beacon, operating from AC commer- 
cial power, is $280 a year. This includes 
electric current, rental of grounds and 
maintenance of equipment. The cost of 
operating self-powered sites is consider- 
ably higher. 

Mechanical failures sometimes happen. 
They add to the headaches of the airways 
mechanician, since he must leave im- 
mediately upon notification of an “out- 
age.” The Federal Government and the 
Commonwealth of Pennsylvania employ 
the same methods to notify mechanicians 
of the failure of a beacon. 

Airline pilots using the airway report 
“outages” by radio to the nearest U. S. 
airway communications station which, in 
turn, immediately contacts the proper 
mechanician. The mechanician is obliged 
to furnish his headquarters communica- 
tions station with his itinerary, showing 
points at which he may be contacted 
daily. 

Arrangements also are made with a 
resident living in the vicinity of each 
beacon light to report failures by mail, 
telephone or telegraph, collect, to the 
nearest U. S. airway communication sta- 
tion for transmittal to the proper mecha- 
nician. 

The airways beacon, located on top of 
the tower, consists of two main parts: 
the housing which contains the rotating 
mechanism, and the drum which holds 
the bulb and optical system. 

The rotating mechanism consists of a 
one-sixth h.p. electric motor which is 
connected with the main beacon shaft 
through a ring gear and pinion. The in- 
teresting part about this mechanism is 
that the rotating drum containing the 
light is isolated from the motor by a fric- 
tion clutch. The clutch is installed so 
that the motor may continue to operate 
without burning out, in case the drum of 
the beacon is prevented from revolving 
by high winds or ice. 

The drum contains a lens, parabolic re- 
flector and two 1,000-watt bulbs. The 
two bulbs are mounted in an automatic 
lamp charger. When one bulb burns out, 
the spare bulb is automatically thrown 
into correct focus in the optical system. 
The beam can be seen for a distance of 
25 miles under conditions of normal vis- 
ibility. 

At isolated sites, where no commercial 
source of electricity is available, a shed 
is located at the foot of the beacon tower. 
The shed houses the power-generating 
equipment. That equipment includes a 
pair of two-kilowatt generators, each 
driven by a four-cylinder engine. The 
generators develop 110 volts DC at ordi- 
nary speeds. 

Also in the shed is an astronomic time 
switch, a mechanical acrobat that does 
everything but chew tobacco. Complet- 
ing the equipment in the shed are two 
banks of storage batteries. Outside are 
two 550-gallon gasoline storage tanks. 

The astronomic time switch, brains of 











An old logging road is the only route to the Doubling Gap, Pa., beacon. It takes Homer 


Neidig, caretaker, about 3!/2 days to haul 


the beacon, is one of the most intricate 
instruments in the mechanical world. 
Developed especially for airways work, 
it starts the operation of the beacon and 
shuts it down. Its job is much more com- 
plicated in self-powered sites. There it 
must not only control the beacon, but its 


generating plant as well. The time- 
switch clock mechanism, a part of the 
astronomic time switch, also automati- 


cally corrects itself to take care of the 
seasonal variations of the hours of sun- 
set and sunrise. As night falls, and with- 
out human aid, the astronomic clock trips 
a switch which cranks one of the two 
gasoline-engine generators and starts a 
small motor in the clock. The engine- 
generator warms up for a minute at idling 
speed. Then, with a click, the main 
switch is thrown. The beacon now is in 
normal operation. Its 25-mile beam is 
revolving six times a minute. 

In case the one engine fails to start 
readily, the mechanism will crank the 
other engine-generator. If that engine 
does not start, the switch, with almost 
human intelligence, will decide that the 
first engine should be cranked again. 
During cold weather, this shifting back 
and forth of the cranking operation may 
continue for some time before one of the 
engine-generators will operate. 

The astronomic time switch is so in- 
geniously constructed that it will start 
the engine-generator which did not oper- 
ate the night before. That ensures that 
each engine will be used an approximate- 
ly-equal number of nights each year. 

Keeping the self-powered beacon sites 
in smooth operation is not an easy job. 
Each of those sites must have 1,100 gal- 
lons of gasoline every five months. The 
practice is never to allow the tanks to be 
less than half full. That means that a 
delivery of gasoline must be made at in- 
tervals of two or three months. Haul- 


ing 500 gallons of gasoline up a three-or- 
four mile logging trail 


in a heavily- 


500 gallons of gas up the 3!/-mile trail. 


wooded mountainside is a problem in 
summertime. Winter, with its snow and 
ice, multiplies the troubles. 

Homer Neidig has constructed a special 
cart for this work at one of the isolated 
Pennsylvania beacons. Homer is our vice- 
president-in-charge - of - getting-the-gas- 
up at that beacon and, when not engaged 
in such work, is the operator of Moun- 
tain Dale Farm. His custom-built cart 
is equipped with rubber auto tires and 
is drawn by two horses. It carries two 
50-gallon drums of gasoline at a time. 
Loading, hauling, pumping the gasoline 
into the tanks and returning—five round- 
trips for a 500-gallon delivery—takes him 
an average of three-and-a-half days, 
barring accidents. 

In the Seattle-Spokane airway section, 
snow to a depth of 30 feet at beacon sites 
is not unusual. Federal mechanicians had 
an exciting experience some time ago on 
an inspection and maintenance trip to the 
Mt. Catherine beacon on that airway. 
The journey to the beacon required 10 
hours, because of ice and snow drifts on 
the road leading up the mountain. When 
they arrived, they found snow had drifted 
to a depth of 24 feet at the beacon site. 

They tunneled five hours before reach- 
ing the door of the shed. After finishing 
their work inside the power house, they 
started to leave. The tunnel had caved 
in and the door of the shed couldn’t be 
opened. Removing a window, they made 
a new tunnel. Finally, they reached the 
open. Since the window had been re- 
moved, they were obliged to tunnel in 
again, replace the window and return 
through their third tunnel. 

How to keep warm in winter, while 
working around a beacon, taxes the in- 
genuity of airways mechanicians. Best 
answer to that problem that I know of 
was supplied by a Federal man who 
bought himself an electrically-heated pi- 
lot suit. Wearing this suit, he now merely 
climbs to the top of the tower, plugs in 











the cord and is ready to go. My com- 
promise has been a collection of heavy 
underwear, breeches, high-top shoes, sev- 
eral assorted layers of shirts and sweaters 
and a parka. Most necessary article in 
summer is a pair of stout leggings as a 
protection from snakes. 

A mechanician visits an average of two 
beacons a day. Checking up on one self- 
powered site, however, may require a day 
and a half or more. 

A typical day for me might start at 8 
a. m., as I enter the office of Lieut.-Col. 
Victor Dallin who, as director of Penn- 
sylvania’s Division of Aeronautics, al- 
ready is busy at his desk in the admin- 
istration building of the Harrisburg air- 
port. After telling him of my itinerary 
and checking to see whether there are 
any special instructions, I leave in my 
truck for the Martinsburg beacon, 115 
miles west of Harrisburg. 

I reach the state-owned airport at Mar- 
tinsburg about 11:30. I hunt up Bob 
Keim, the caretaker; and Bob Zook, con- 
struction superintendent for the Division 
of Aeronautics. After a talk with them 
about the condition of the field, disman- 
tling a radio station and erecting an ob- 
struction light pole, we begin to get hun- 
gry. We leave together for nearby Mar- 
tinsburg after I have checked teletype 
reports at the CAA airway communica- 
tions station for anything of interest. We 
continue our discussion over dinner. 

An hour later I’m at the Tussy Moun- 
tain beacon, on the crest of a range five 
miles east of the field. This beacon 
is self-powered. My work here, for that 
reason, will take a longer time than if 
it were a commercially-powered site be- 
cause I'll have to check the power plants 
as well as the other beacon apparatus. 

I arrive at the foot of the 90-foot forest 
fire observation tower, a tool kit over my 
shoulder. Unlocking the shed, I check 
on the supply of oil, gasoline and water 
for the engine generators, clean and ad- 
just the spark plugs, adjust and oil the 
valves, clean the carburetors, change the 
engine oil;and service the ignition sys- 
tem. Next I scrutinize the electrical 
hook-up, a conglomeration of automatic 
switches, chokes, governors and compli- 
cated wiring. 

I find it’s necessary to remove the 
cylinder head of one engine and grind 
the valves. That happens about once in 
three months. That about completes my 
work on the generators. Sometimes it’s 
necessary to fix a leaky radiator, replace 
a worn fan belt, change brushes in the 
generators or make other repairs. By 
now the afternoon is gone, so I leave for 
town. 

Next morning, I go back to the site and 
finish up my work in the power house by 
cleaning and adjusting the astronomic 
time clock. Turning on one of the gen- 
erators, I climb the tower and go to work 
on the beacon proper. I inspect the bulbs 
and find one is burned out. I replace it 
and test the lamp changer, polish the two 
18-inch course lights, inspect and adjust 
the rotating mechanism, oil and clean the 
motor, clean the mercury switches which 
flash the course lights on and off, and 
clean and tighten all electric terminals 
and cables. 

(Continued on page 96) 
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Capt. Charles J. Daly, A.C., author 
of this article, was born at Fort Sill, 
Okla., August 15, 1913, the son of Col. 
Charles Dudley Daly, Ret. Captain 
Daly has approximately 2,000 hours 
in all types of Air Corps equipment. 

Educated at Punahau Academy, 
Honolulu, and Millard’s Preparatory 
School, Washington, D. C., he entered 
West Point. He was graduated from 
the Military Academy in 1935, com- 
missioned second lieutenant of in- 
fantry. He applied for, and received, 
a transfer to the Air Corps, and so- 
loed at Randolph Field in October, 
1935. He was given his Air Corps 
commission in October, 1936, at Kelly 
Field. He served with the 95th At- 
tack Squadron, 17th Attack Group, 
at March Field for a year, was then 
transferred to Headquarters Squad- 
ron, First Wing, at March Field, 
where he remained until 1939. 

In July of that year he was trans- 
ferred to Glendale, Cal., and assigned 
to train mechanics and sheet metal 
workers at the Curtiss-Wright Tech- 
nical Institute. In February, 1941, he 
was assigned to command the Air 
Corps detachment at Rankin Aero- 
nautical Academy, Tulare, Cal. 











No. 27 


by Capt. CHARLES J. DALY 


Confused by darkness, his mind not 
on his job, this Army pilot escaped 
death by inches. His experience is — 
a warning to all who fly at night. ~ 


It comes faster at night than in the 
daytime because a man can’t see in 
the dark. When flying, he often doesn’t 
know what he is getting into. He doesn’t 
know that he’s in after he gets into it 
and he’s usually a casualty before he can 
make a correction. 

There are three procedures in night 
flying. The first is to choose a perfect 
night, if you are going up after dark for 
the first time. An experienced night pilot 
should be with you. Your ship should be 
equipped with everything called for by 
the CAA. 

Once you have achieved facility and 
have been checked out, continue your 
practice in night flying if you intend using 


A’ night, death comes swiftly. 
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Capt. Charles J. Daly 


it. The third item I found, much to my 
dismay, is to have your instruments either 
radium-coated or lit by indirect bulbs. 
You'll need those instruments sooner or 
later. 

I have heard many pilots say: “There’s 
no difference between night and day fly- 
ing. Once a man learns to fly, he can 
fly any time, as long as it isn’t instrument 
weather.” 

I have heard other pilots ask, casually, 
as if bored by it all: “What difference is 
there between night and day flying? You 
can see the horizon, can’t you?” 

Not long ago a couple of bright young 
men flew north from Los Angeles into 
central California. They had had no 
(Continued on page 86) 
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All facilities—planes and their condition, reserve parts supply, number of mainienance men—must be described before you apply 


wanted to extend its operations over a 

new domestic route, how would you do 
it? What happens after you announce to 
your board of directors that you've de- 
cided on the new line? 

There is an involved process, much 
more difficult than a layman might sup- 
pose. You can’t just instruct the traffic 
department to open new offices, notify the 
operations division to start flying the 
route, and hire a couple of new blonde 
stewardesses. There’s more to it than 
that. 

Before the first passenger boards your 
plane, you must have your day in court 
The CAB has set up regulations which 
will keep you on a witness stand for a 
long time. The experience will seem 
something like being investigated by a 
Congressional committee. It’s uncom- 
fortable, but not necessarily painful 

According to the Civil Aeronautics Act 
of 1938, your first step is to apply for a 
“certificate of convenience and necessity.” 
For weeks before filing the application, 
you and your legal staff would be com- 
piling reams of information. There would 
be statistics on everything the line had 
done for the past few years. You would 


I" you were president of an airline and 


have graphs and charts prepared, full of 
angular lines and jagged horizons. These 
may or may not have something to do 
with getting the certificate. But 


they 


look very impressive to the layman. 

From the traffic department would 
come bound volumes of tables, showing 
the number of passengers carried on each 
division of your line; what they paid and 
how many of them rode on passes. From 
the operations department you’d have 
complete files on every trip flown; what 
percentage was completed on schedule 
and how many you cancelled because of 
weather. Auditors would work far into 
the night preparing tables which show 
how much money you’ve spent so far 
and where it went. 

In addition, somebody would have to 
furnish you with accurate information on 
every form of avigation aid along the 
route you propose to fly. This list would 
name and describe all intermediate land- 
ing fields, radio beam stations, beacons 
and natural hazards on the route and give 
a summary of the weather for the past 
few years. 

By this time you’ve made a fair start. 
Next would come your equipment sum- 
mary. In this volume youd describe 
every transport airplane you now oper- 
ate. You'd set forth what you paid for 
it, how many reserve engines and propel- 
lers you have in stock for it, how many 
maintenance men work on it and how 
many man-hours they spent last year 
keeping it in service. 

Another volume must be devoted to a 





traffic summary. Census figures on the 
population area head this summary. Fol- 
lowing them are figures which seem like 
guess-work, but which had better be 
bomb-proof. They are the required esti- 
mates of the business you think you can 
do. Gross revenue in dollars from each 
class of traffic; mail, passengers and ex- 
press ...net profit on operations (if 
any) ... depreciation, taxes, interest .. . 
fin ncial stability of the company... . 

Wken you have all these volumes of 
figures completed to the last decimal 
point, you will send it to a printer. CAB 
officials require 10 copies for their own 
use. Also, you are required to send a 
copy of the whole exhibit to every do- 
mestic and foreign airline operating in 
the country. That’s the law. 

When all these volumes have been 
printed and mailed out with your appli- 
cation, you might go on a vacation for a 
few days. You'll need it—because the 
hard work is yet to come. The board 
will notify you in due time that it has 
set your application for hearing. When 
you know the date you'll know how 
much time you have left to prepare your- 
self for the witness chair. 

At this point your attorney must earn 
his fee. Upon him you will depend for 
advice as to what to say. He will coach 
you over and over in the exact phrase- 
ology of the law. He will help you pre- 

















pare your testimony, and dictate it him- 
self so that it can be typewritten. If you 
can memorize it, fine. If you can’t—and 
you probably can’t commit to memory 
several dozen pages of closely-packed 
facts—you can read it. This procedure is 
slightly different than standard court 
procedure. 

In this testimony will be a complete 
history of your company. You will de- 
scribe how it was organized. You will 
name the original incorporators and tell 
whether they started from scratch or took 
over a defunct airline. While reading 
this statement, you will be presenting a 
forceful argument for your company. It 
should be forceful; your lawyer wrote it. 

The statement goes into great detail on 
the subject. It shows why your airline 
should be awarded this certificate. It 
argues that your company can do a bet- 
ter job on that route than any other com- 
pany. It demonstrates that there is 
plenty of business to be had and that 


PRESIDENT 


your company has the equipment and the 
experience to handle it. 

The whole success of your effort de- 
pends upon the examiner’s interpretation 
of the phrase “convenience and neces- 
sity.” This proposed airline route must 
serve the public’s convenience and there 
must be a necessity for it. Definitions of 
just what that means are vague. Even 
the examiners don’t always know. They 
have a ruling from the board which at- 
tempts to explain it, but the ruling itself 
admits that there are wide-open oppor- 
tunities for error. 

“It is, of course,” says this document, 
“impossible to define with any degree of 
particularity the phrase ‘public conven- 
ience and necessity, under which appli- 
cations herein must be decided. As stated 
in our first new route proceeding, the 
meaning of the phrase must be ascer- 
tained largely by reference to the context 
and objectives of the particular statute in 
which it is used. Section 2 of the Civil 


By 
GEOFFREY GORDON 


How do new domestic air routes come into be- 


ing? Here a top aviation attorney explains 


the legal steps preceding a line’s opening. 
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Aeronautics Act, setting forth the decla- 
ration of policy, directs the Authority in 
the exercise and performance of its pow- 
ers and duties, to consider certain factors, 
among others, as being in the public in- 
terest and in accordance with the public 
convenience and necessity 

“Of all the enumerated factors, the first 
states in comprehensive language the ob- 
jectives of the act with respect to air 
transportation. It is the ‘encouragement 
and development of an air-transportation 
system properly adapted to the present 
and future needs of the foreign and do- 
mestic commerce of the United States, of 
the postal service, and of the national de- 
fense.’ Others of the enumerated factors, 
as, for example, the fostering of sound 
economics in the field of air transporta- 
tion, and competition to the extent nec- 
essary to assure the sound development 
of an air-transportation system, serve to 
complement and point the way toward 
the achievement of the broad objective 
as quoted above.” 

If you’re still with us at this point, you 
can see what attorneys are up against. 
There is not much meaning to all this 
ponderous profundity. It merely says 
that the examiners shal! do the best they 
can to find out what, if any, good will re- 
sult from the new airline. If you can 
show them that some good will come from 
it, you might get your certificate. 

Thus, while sitting uncomfortably on 
the witness stand, you erupt into a spir- 
ited speech on the vital necessity to the 
industry and to the country of setting up 
this airline. If you ever ran for Congress 
you'll know what to say. If you're a nat- 
ural speech-maker and can turn a neat 
phrase, you might carry the point by 
sheer force of oratory. 

To your cause you wil] summon re- 
nowned citizens from al] walks of life. 
They will take the witness stand and con- 
tinue your plea from where you left off 
They will plead in multi-syllabled words 
for this new line. They will make the 
room ring with many a stirring reference 
to the aggressive American way, the 
creative way of building something out 

(Continued on page 92) 


Only after months of research and argument may you line up you ships and prepare to put them into service on your new route 
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general reports, 

there is still 
commercial aviation 
in China—transport 
and freight service 
which is off-sched- 
ule by design; 
forced by Japanese 
planes to slink off 
into the night or in- 


[} seneral rep to 





E. M. Allison 
to the overcast. For Japan looks on Chi- 
nese air transport as she looks on Chinese 
factories, ocean and river vessels, docks, 
warehouses and railroads—something to 
be shot to pieces and gotten rid of. 


The famed China National Aviation 
Corporation, pioneer company which once 
had an operating payroll of 150 men and 
19 planes, covered 3,000 miles of lines and 
flew 1,000 hours per month, now flies 
from Hong Kong to Chungking to Yun- 
nan Fu and then branches off into Burma 
and Indo-China. Douglas DC-2’s and two 
Douglas DC-3’s carry mail, express and 
passengers. Rebuilt Curtiss Condors lift- 
ing valuable freight often supplement the 
faster service. 

C.N.A.C. pilots go from city to city by 
different routes and altitudes each time 
they make a run. They fly mostly at 
night, taking off and landing at all kinds 


A China National Douglas DC-2 over Shanghai. 
had 19 ships, about 150 employees and 3,000 miles of lines. 





The firm 


Because Japanese war- 
planes shoot on sight, 
commercial craft in China 
fly through weather which 
would ground ships any- 


where else in the world. 


of hours. They fly during the day only 
when they can get up into an overcast 
and stay in it until they reach their des- 
tination. 

This is to avoid homicidal Japanese 
warplanes. China National looks back 
bitterly to a series of attacks on its peace- 
fully-operating equipment, and has re- 
sorted to the safest measures it knows. 
The Eurasia company, German-owned, 
flies intermittently in the interior. With 
German pilots at the controls, the planes 
stay out of Hong Kong to avoid intern- 
ment. 

This is the story of Chinese commercial 
flying told today by E. M. Allison, new 




















president of the Harlow company, manu- 
facturing all-metal low-winged commer- 


cial and military planes at Alhambra, 
Cali 

Because Chinese military aircraft 
factories have been located and bombed 
( time after time by the Japanese, 
there is little arcraft manufacture,” Alli- 
son told me. “Gradually, one by one, 
Chinese military planes have been shot 


down, damaged, riddled with bullets. 

China’s only chance to contest the air 
with the Japanese lies in the importation 
of new equipment. I understand that at 
the present time planes are moving into 
China. But there are not enough. China’s 
pilots are capable. If they could get into 
the air they might have a chance.” 

Allison’s story is the story of Chinese 
commercial aviation. From his entry into 
the country in 1929 as a pilot in the em- 
ploy of the pioneering Curtiss Explora- 
tion, Inc., until he departed China in 1932, 
Allison was chief pilot. In 1935 he be- 
came operations manager. Then, with the 
Japanese invasion in 1937 and curtailment 
of operations, he resigned to become ad- 
visor to the Chinese government’s Com- 
mission on Aeronautical Affairs. 

“There were no airlines in China when 
a crew of 15 arrived at Shanghai with five 
Loening Air Yachts and spare motors 


Japanese naval planes shattered 


and parts to start the Curtiss project,” 
Allison says. “There were three other 
pilots and myself, three to form the man- 
agement, three radio men and six me- 
chanics. 

“The Chinese took us to the muddy 
banks of the Whangpoo river, pointed to 
a spot, and said: ‘This is your base.’ 

“The first winter we built a ramp, a 
job with which Chinese laborers had had 
no previous experience. Two hangars 
were built entirely of bamboo, covered 
with bamboo mats. Pilots sat around 
praying that there would be no high 
winds. The muddy plot was cindered 
and re-cindered until it would no longer 
turn to mush under the driving rains. 

“The first run was from Shanghai to 
Hankow,” Allison relates. “The distance 
was 460 miles and our amphibians per- 
mitted us to land on the military field. 
Rates at the start were about eight cents 
a mile. Later, we were able to drop them 
to six cents, comparable to the rates in 
the United States but about four times 
higher than Chinese rail fares.” 

The company carried military officials, 
business men, and foreigners. It did well 
because of efficient operation, the fact 
that there were few railroads and the 
service on them was very poor, and that 
river boats were slow and roundabout. 
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The line gradually grew, and built up an 
excellent safety record. 

In 1935, the first DC-2’s were pur- 
chased. In 1936 the Sikorskys were put 
on the lines. The routes grew. At the 
peak of operations, when 150 employees 
worked for the line, the main routes were 
Shanghai to Pekin, via Tientsin; Shang- 
hai to Chengtu via Nanking, Hankow to 
Chungking and Shanghai to Hong Kong 
and Canton by way of Foochow. 

“We operated without any airways fa- 
cilities,” Allison says, “and I believe that 
we completed just about as many flights 
as the American airlines, proportionately. 
Pilots who graduated from Chinese Na- 
tional knew their stuff. They learned to 
navigate by using a German radio which 
combined a homing device. It was so con- 
structed that the ‘A’s’ and ‘N’s’ were built 
into the homing device and gave similar 
off-course signals to those which, in this 
country, emanate from ground stations. 

“We worked out radio landing prob- 
lems as in the United States by flying 
from point to point with the aid of the 
direction finder and homing device. Our 
weather minimums for instrument flight 
were set for each field and were compar- 
able to those here. For instance, at 
Chungking our minimum ceiling was 500 
feet, with high mountains on both sides.” 


China National's vital base at Hankow (shown below during bombardment). 


ACMI 
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ACM 
Pilot Hugh L. Woods points to bullet holes in DC-2's fuselage. Japanese forced this 
plane down on Pearl River, then machine-gunned it. Thirteen passengers were killed. 


Construction problems were stupen- 
dous. There was no field, in the begin- 
ning, at Chungking. It was necessary to 
put in a runway on an island in the 
Yangtze river. The island was covered 
by water two months of the year. Water 
often washed over it after sudden storms 
The current was, at times, about 12 knots 
When the water subsided the field must 
be available immediately for landings. 

“Thousands of laborers were put to 
work,” Allison says. “They quarried rock 
slabs about three feet by one foot by one 
foot from the nearby mountains and fer- 
ried them to the island on sampans. We 
used 60,000 of these putting in a stone 
runway 100 feet wide and 2,000 feet long. 
The runway stood up under the floods 
and was available a few minutes after 
the waters of the Yangtze subsided below 
the island level.” 

Working on the lines during these years 
were many well-known pilots. Among 
them were Floyd Nelson and Frank Hav- 
elock, now flying in South America with 
Pan-Grace and Nelson David and Hewett 
Mitchell, now operations manager and 
chief pilot respectively of Colonial Air- 
lines. Some of the first pilots, and prac- 
tically all of the co-pilots, were Chinese 

“The Chinese pilots, when properly 
trained, are exceptionally good,” he says 
“They love the game, are fearless and at 
the same time are prudent.” 

The future looked rosy for China Na- 
tional Aviation Corporation in 1937. With 
a record marred by only one major ac- 
cident in several years, commercial flying 
was well established. The Eurasia com- 
pany had started operations, and _ its 
buildings adjoined those of C.N.A.C. on 
the field at Shanghai. 

Then the Japanese came. Fighting in, 
around and over Shanghai started on 
Friday, August 13, 1937. “The Japanese 
began invading the international settle- 
ment,” Allison recalls. “Japanese air- 


craft began bombing Chinese positions. 
Aerial activity on the first day of the 
fighting at Shanghai was partly restricted 
by a typhoon, but Chinese pilots managed 
to getintothe air. The following day was 
known nationally later as ‘Bloody Satur- 
day. Two bombs were accidentally 
dropped at two main Shanghai intersec- 
tions, killing or crippling 2,000 persons. 
A few minutes previously other bombs 
had struck the Palace and Cathay hotels, 
killing and injuring a large number of 
people. 

“The Japanese attacked the airport, 
dropping bombs on buildings. Luckily, I 
was not in my office. One bomb, appar- 
ently an incendiary, came through the 
roof above my office. Our mechanics 
with the aid of volunteer fire fighters 
put out the blaze. A dozen bombs were 
dropped. Our buildings were not dam- 
aged seriously but those of the Eurasia 
company, the German airline, were prac- 
tically wrecked. That was just the be- 
ginning.” 

C.N.A.C. pilots began to feel the hor- 
ror of the war along with their passen- 
gers. A Chinese pilot flying a tri-motored 
Ford was fired on from the ground in 
the confusion of battle as he approached 
Nanking a few days after the war had 
started. Holes were ripped in the wings 
and fuselage by anti-aircraft fire before 
he could pull up into the clouds for shel- 
ter with his terrified passengers. 

More and more pilots came in with 
holes torn in their ships. Japanese pur- 
suit planes shot down a Douglas DC-2 
near Canton with the loss of all but the 
pilot and radio operator. The pilot, when 
attacked, headed downward, landed 
safely in water with his wheels up. 

“But the Japanese machine-gunned the 
plane,” Allison says, “until it was so full 
of holes that it sank. The passengers 
were either killed by bullets or, surviving 
that strafing, they drowned.” 


With more frequent attacks, curtail- 
ment began within a few weeks. Allison 
was made advisor t» the Commission on 
Aeronautical Affairs. His duties were to 
advise the commission in regard to the 
location and improvement of airports, re- 
organized machine shops and service 
facilities. 

“In 1938,” he says, “I had to give up. 
Not because I wanted to. I have a wife 
and a very young daughter. So frequent 
and vicious did the Japanese air attacks 
become that there was no place I could 
put them, in any Chinese city, and feel 
that they were safe. So I resigned and 
we returned home.” 

Allison’s sympathies are, of course, all 
with the Chinese. He hopes for the time 
when imports from other countries will 
drive the invaders from China and restore 
it to the people to whom it belongs. 

“But China can’t do that herself,” he 
declares sadly. “She has to have help; not 
in men, but in munitions and, particu- 
larly, airplanes. There is manufacturing 
going on, but it is haphazard and hazard- 
ous at best.” 

Allison, who has assumed the compar- 
atively peaceful job as Harlow’s presi- 
dent, is concentrating on building both 
military and commercial airplanes. The 
commercial type is a four-place all-metal 
low-winged plane with a 145 h.p. Warner 
engine, and the military trainer is 
a two-place plane, similar in design, with 
165 h.p. Warner. He reports having re- 
ceived an order currently from a foreign 
government. 

Allison was born in Superior, Neb., and 
attended Sterling College at Sterling, 
Kan., for two years. He entered ground 
school at the University of California 
early in 1918, won his commission and 
became an instructor at Rockwell Field, 
San Diego. Later, before resigning his 
commission, he was a pilot in the Mexi- 
can Border Patrol. 

Early in 1920 he barnstormed in Penn- 
sylvania, entered the Postoffice Depart- 
ment as an air mail pilot. His first as- 
signment was ferrying new twin-engined 
planes from New York to Cleveland. He 
served on the New York-Cleveland run 
for three years and then was transferred 
to Omaha at the start of night flying. He 
remained on this run until 1929, when he 
resigned to go to China. 

Allison plans to keep his hand in by 
flying Harlows, adding now and then to 
his total of 12,000 hours in the air. 

END 


Look First! 

ECAUSE many students or solo pilots 

are taking up passengers in rented 
planes and cracking up, Aero Insurance 
Underwriters have issued the following 
warning. When such an accident occurs, 
the owner of the plane can be held re- 
sponsible by the C.A.A. It is important, 
therefore, to look at the license of the 
lessee pilot. He should also be checked 
out in flight before the ship is turned 
over to him. To help in checking out 
such pilots, Aero Insurance Underwriters 
has prepared a special form to be filled 
out, copies of which can be had by air- 
craft owners requesting them. The form 
checks the applicant’s flying experience. 
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ability,” do you immediately think 

of a lightning-fast turn? If so, there 
is a slight error involved—one that might 
lead to an accident some day when in a 
thoughtless moment your fast plane is 
whipped into a steep bank to beat some- 
body around a turn. 

There also is a group of pilots who have 
had instrument time and who believe that 
the two-minute or “needle-width” turn 
is standard the world round. Perhaps it 
is, as applied to a given airplane at a 
given moment. But ask the average in- 
strument pilot this question and see how 
many answers you get: 

“Two ships are banked at exactly 30°. 
One flies at 50 m.p.h., the other at 100 
m.p.h. Each is circling the airport. Which 
one will make a complete circuit first?” 

There is no catch to this question. They 
are both in level flight, neither one is 
skidding or slipping and there is no wind 
blowing. Just a plain, simple question: 

“Which plane will make a complete, 
360° turn first?” 

In other words, here is the problem of 
maneuverability. Many people believe 
that a fast pursuit plane is harder to fly 
than a Class 1 plane, one reason being 
that more “G’s” would be felt in a turn. 
But readers of FLyinc aNp PopuLar Avia- 
TION know that the “G’s” or load factor 
in a horizontal-flight turn depends not 
upon speed, but upon angle of bank!* 

This can be proved conclusively on 
paper, or it can be demonstrated in an 
airplane. For those interested, here is one 
way of doing it: 
purchase an inex- 
pensive postage 
scale at the dime 
store, calibrated to 


Wsvs you hear the term “maneuver- 


any convenient 
figure such as 12 
ounces. Now place a two-ounce weight 


on the scales and fasten it there securely. 
Put the contrivance in your airplane and 


*The Puzzling Turn,” FLYING AND Pop- 
ULAR AVIATION for September, 1940 Also 
The Stall and the Turn,”’ March, 1941. 


Diagram shows the effective lift in turn. 
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Increasing the bank speeds turns. 
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It also multiplies stress on wings. 


FAST the TURN‘ 


By JOHN R. HOYT 


“The slower one flies, the faster he turns,” is 


the seemingly paradoxical answer to this puzzle. 


presto! You have an accurate, home- 
made accelerometer. 
To calibrate it, simply paste a paper 


alongside the ounce calibrations and 
mark the following figures on it: 

2. re 20° bank........ 2.12 oz. 
4 ee ee 2.3 oz. 
|. ane 40° bank........ 2.62 oz. 
Sf Se a 3.12 oz. 
SEO GS... 0005: 60° bank....... 40 oz. 
- OL ae 70° benk....... 5.84 oz. 
+. a ee 80° bank...... .11.50 oz. 


If your scale happens to be calibrated 
to more than 12 ounces, mark the paper 
proportionately. As you will notice, the 
first 50° of bank do not change the load 
factor greatly. Therefore it is better to 
have a larger scale so that the gradua- 
tions can be read more easily. 

In using the instrument it is almost es- 
sential to combine it with a good altim- 
eter and a ball-bank indicator. If the 
airplane is climbing ever so little, or div- 
ing or skidding, the experiment will not 
succeed. But if these conditions are met, 


the accelerometer also becomes a bank 
indicator. That is, if the scale reads “2 
G’s” (at the four-ounce mark) the bank 
is 60 . 

Now, if a constant bank is maintained 
by reference to the horizon, and the air- 
speed varied, it will be evident that the 
G’s, or load factor, is constant—proving 
that speed has nothing to do with the 
load factor in a horizontal turn. In short, 
the load factor depends solely upon the 
angle of bank. The next step then is to 
time the turn with a stop watch. After 
the bank, speed and bubble have been 
established, have a friend time the turn 
throughout 369. Then double the 
speed. ... 

What is the answer? Let’s find out by 
doing it on paper. On paper we cannot 
climb, dive, skid or slip and the proof is 
quite simple, provided we agree with the 
statements oft-repeated in this magazine 
that the load factor for a given bank is 
the same today and tomorrow. Then, 

(Continued on page 72) 
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ROYAL CANADIAN AIR FORCE 


Canada is a land made for aerial vacationers. 





This scene is at the Yellowknife RCAF base in Northwest Territory. 


Sky-Touring in Canada 


by JAMES MONTAGNES 


The war notwithstanding, U. S. flyers 


fact that Canada is at war stop you 

from flying to new territory across the 
international border. Canada has no in- 
tention of stopping the aerial tourist and 
there are few regulations to make flying 
in wartime Canada any different than 
flying in the United States. But don’t 
come unannounced. 

The number of travellers coming to 
Canada in their own planes has been 
growing annually. Some come to spend 
a quick vacation at a summer resort 
Others come to fish in remote, practically 
unfished lakes. Still others come during 
the hunting season to reach quickly good 
distant hunting territory, some to visit 
the flying clubs of the Dominion and 
others just to fly in another country. 

Owners of United States aircraft in- 
tending to enter Canada should notify 
the nearest District Inspector, Civil Avia- 
tion Branch, Department of Transport, 
for permission to come to Canada. These 
inspectors are located at Moncton, N. B., 
Shediac, N. B., Montreal, Hamilton, Ont., 
Toronto, Windsor, Ont., Winnipeg, Leth- 
bridge, Alta., and Vancouver. It is advis- 
able to apply in ample time for a permit 
to fly in Canada, to enable a customs in- 
spector of the National Revenue Depart- 
ment to be at a Canadian airport nearest 
the international border where you in- 


|’ you fly your own plane don’t let the 


still are welcome to roam through Can- 


ada. 


tend to cross, when the aircraft arrives. 
Ten hours or more notice is suggested by 
departmental inspectors. 

On arrival at a Canadian airport, the 
aerial tourist will be asked where he 
plans to go. With the civil aviation in- 
spector, you can fill out your flight route. 
If you intend to fly a route which passes 
over or near a restricted area, the exact 
hour must be known, so that there will 
be no trouble for the aircraft. Special 
signals have been arranged so that if you 
have permission to fly over such a re- 
stricted area, you can let the military 
guards down below know about it. As 
there are only a small number of such 
areas in all Canada and, as each of these 
areas is but small in size, there is plenty 
of freedom for the aerial tourist. Excep- 
tion to the rule is the province of Nova 
Scotia on the Atlantic seaboard, the 
whole of which is a restricted area. 


Few new rules have been made. 


Canada is at war, so there are those 
areas where airplanes may not fly. Un- 
authorized airplanes over these prohib- 
ited areas run a risk of being shot down. 
The civil aviation inspector will give you 
a list of these areas, most of which are 
military training camps, air force training 
fields, dockyards, hydro-electric power 
stations, ammunition factories, essential 
industry sites and surrounding territory. 
Since air force training fields are becom- 
ing increasingly numerous, certain excep- 
tions are made in flying over them. Care 
is taken that you will not fly by mistake 
over an area where bombing and gunnery 
aircrews are training. 

As few private pilots are in the habit 
of night flying in Canada, the wartime 
regulation prohibiting night flying except 
by scheduled transport services will not 
be a serious drawback to your coming to 

(Continued on page 92) 
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by HURD BARRETT 


this column during the last two 

months because we got all snarled up 
in the job-breakdown for operations of 
airlines. We had intended to cover the 
possible jobs in an airline traffic depart- 
ment this month, but there are so many 
letters stacked up here—letters that 
really call for answers—that we thought 
we'd better tackle them first. 

Miss Mary M. of Hanover, Mass., brings 
up something that’s widely misunder- 
stood. After asking about the opportuni- 
ties for women in aviation, she states that 
she believes women are forbidden to hold 
commercial pilots’ certificates. 

Women are not forbidden 
commercial tickets. They can 


W: haven’t answered many letters in 


also done by women; and we see no real 
reason why women should not make ex- 
cellent assembly mechanics for the drill- 
ing and riveting of light, jig-built, sheet- 
metal assemblies. After all, you don’t 
have to be an Amazon to drive a \” 
aluminum alloy rivet with a one-shot 
gun. English and German girls do much 
of the mechanical work in their factories 
that men are doing in ours. We'd prob- 
ably come to the same thing under simi- 
lar circumstances. 

The same applies to women pilots. And 
not exclusively as regards airline flying. 
In England, women are acting as ferry- 
pilots—filying new ships from the facto- 
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naturally will help you. They use busi- 
ness-machine operators too, of course. 

There is a magazine called The Inde- 
pendent Woman, published at 1819 Broad- 
way, New York, which runs a series of 
articles called “Vocations for Women.” 
Reprints of this series are available at 
small cost. The articles include one on 
jobs for women in aviation. Those of you 
who want to look it over might write for 
it. We hesitate to recommend this, be- 
cause we—personally, of course—like our 
femmes dependent. Our experience is 
that when they get too darn’ independent, 
they—or, perhaps we'd better drop the 
whole question right now! .. . 

American Airlines is starting an ap- 
prentice engineer’s course for selected 
graduates in aeronautical engineering 
early in July. It will also, we under- 
stand, be open to mechanical engineers 
who have taken miinor aeronautical 
courses. The course will cover 52 weeks, 
and will consist of supervised training in 
airplane overhaul, engine overhaul, man- 
ufacturing, instrument overhaul, engine 
build-up and change, and line mainte- 
nance. Students will receive pay while 
training “at a rate commensu- 
rate with similar plans operat- 








qualify for any mechanic’s or 
pilot’s certificate issued by the 
CAB, on precisely the same 
basis as would a man; and can 
do the same things on any of the 
special ratings. The hitch is 
that airlines will not, as a rule, 
hire a woman pilot. Reason? 
We don’t know exactly; the 
chances are that it’s a combina- 
tion of several factors. For one 
thing, the handling of men and 
women in competition for the 
same job generally leads to per- 
sonnel difficulties. For another, 
not all airline passengers would 
want to ride behind a woman 
pilot, no matter how good she 
was. For a third, women pilots 
are not trained by the Army or 
Navy; and the greater percent- 
age of airline pilots are Army 
or Navy reserve officers. It 
seems to us that there was one 
woman co-pilot flying a regular 
schedule with a major air line a couple 
of years back. We don’t think that she is 
still with them. If war comes it may be 
that women pilots will fly many of our 
schedules. Which is perfectly all right 
by us. We’ve ridden with women pilots, 
in our day, that we’d trust a lot further 
than a lot of the guys we know. 

To get back to the chances for women 
in aviation: In FLYING AND PoPuULAR AvIA- 
TIon for April, 1941, there was a swell 
article by Miss Helen Waterhouse, en- 
titled “The Ladies Do the Work.” Why 
not look it over? Miss Waterhouse goes 
into the mechanical jobs women are hold- 
ing in aircraft factories. The article 
stresses welding—and justly. It has long 
been known that women, due to their 
delicacy of touch, are as good or better 
than men on light welding jobs. At least 
one airplane factory used feminine weld- 
ers as long ago as 1929. 

Covering, cable splicing, cabin lining, 
upholstering and other similar tasks, are 
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ing in large industrial concerns.” 

The man to write to for de- 
tails of this course is William 
Littlewood, vice president in 
charge of engineering, at Amer- 
ican’s New York offices at La 
Guardia Field. 

American also operates a 
school for stewardesses (who 
must be registered nurses); for 
men who are to be employed in 
the sales and operations depart- 
ments, and for apprentice me- 
chanics, although they state that 
no applications for the latter 
course will be accepted for an- 
other eight or 10 months. It 
might be worth a try, though, 
since the draft may have caught 
up with some of the boys who 








“How are we to know—these 
Douglases all look alike!” 


ries to the squadrons where they are 
needed. They are also doing air-ambu- 
lance and communications work. In this 
country, even now, there are many wom- 
en instructors—some of whom were de- 
veloped through the CAA civilian pilot’s 
training program. Other women pilots 
do charter work, compete with men on an 
equal footing in air races and such, and 
hold down all kinds of jobs in which their 
flying plays an important, if incidental 
part. 

In the more conventional lines, a wom- 
an can secure employment with an air 
line or factory in any of the several 
dozen stenographic or clerical lines which 
are open to women in almost any busi- 
ness. The steps to be taken in getting 
such work are identical with those you 
would take if you were trying to get a 
similar job with an insurance firm. Spe- 
cial training, aside from business-school 
training, is unnecessary. Previous busi- 
ness-office experience in a similar line 





were enrolled. Requirements 
are: American citizenship, a 
high school diploma, passage of 
a physical examination, and a 
minimum age of 21 years. Max- 
imum age is 25. Inquiries should go to 
T. J. Healey, Supervisor of Mechanical 
Apprentice Training, American Airlines, 
Chicago, Il. 
. * . 

Program Notes: We had a look at the 
Me-110 that the British sent out to Los 
Angeles as a present to Vultee. It’s a 
nice-looking ship. Full set of flight in- 
struments, good workmanship, sturdy- 
looking construction. Looks a little long 
to do much quick whipping around in at 
high speeds, though. And one of the boys 
who sat in it says it’s blind as a bat from 
underneath. 

We were out at Burbank, the other day, 
and saw a Lockheed P-38 casually doing 
slow-rolls, first in one direction, and then 
in the other, while standing on its tail. 
It started rolling at about 2,000 feet, and 
leveled off at about 12,000. We counted 
three rolls to the right, and four to the 
left. On second thought, we wish we had 
(Continued on page 68) 











50 





Club members in Fairchilds (above, over Sacramento Valley) and Wacos have flown 127,000 passenger miles; total cost: $2,200. 


come to California. People who have 

always wanted to get into the air are 
doing just that these Sundays and week- 
ends without giving their budgets much 
of a kicking. The San Francisco-Oak- 
land Flight Club has found a key to cheap 
flight—a way to fly for as little as $1.25 
a month. They are doing their riding in 
Fairchilds and Wacos. They’ve flown 
127,000 passenger miles for $2,200, which 
figures around 1.7 cents a mile—and that’s 
cheaper than auto, bus or train and a lot 
more fun. 

This started in 1938 when Charles Lel- 
bach, Jr., and some friends, who had been 
itching to fly, decided to charter a couple 
of ships for a Sunday outing. By the time 
their plans were completed, 18 persons 
had decided to make the junket. They 
took off one day from San Francisco Bay 
Airdrome in Alameda, across the bay 
from San Francisco, and headed for Del 
Monte, 100 miles southwest on Califor- 
nia’s gaudy coast. Well, they had a swell 
day and it had cost them $5 each. 

“Why don’t we do this oftener?” they 
asked. There was only one answer. The 
Flight Club was started before they left 
the airport that night. 

Since that inaugural flight, the club’s 


B come kind of Sunday driving has 


These 170 Californians enjoy aerial holi- 


days for $1.25 per month each. Chartered 


ships, piloted by members, transport them. 


chartered planes have been buzzing 
around the state practically every flyable 
Sunday. They’ve hit Los Angeles for a 
week-end. They’ve had a touch of night 
life at Reno. They’ve lazed away long 
Sundays at Del Monte; at Monterey; at a 
Sky Ranch in the redwood-cove moun- 
tains near Santa Cruz; at Friant, deep in 
the San Joaquin Valley; at Paso Robles 
on the coast. They’ve breakfasted 100 
miles from home many a morning and 
have been back in time for lunch. 

Soon after the club was organized, Mr. 
and Mrs. Lelbach took their vacation at 
Friant. They found the picturesque ranch 
of Charles Green and saw it as a “natu- 
ral” for the Flight Club. Lelbach per- 
suaded Green that an airport would im- 
prove the looks of the place. A few weeks 
later some Flight Club pioneers drove 


down to the ranch—five hours over some 
of the hottest roads on earth—and cleared 
away an airport. The land was solid and 
flat enough; a few trees had to be hacked 
down. They rigged a wind sock and 
christened the port Flight Field. 

After that they’d start from the Bay 
Airdrome early Saturday afternoons and 
arrive at the ranch in time for an hour- 
and->-holf horseback ride before a swim 
and dinner. After dinner, they’d gather 
around a campfire where Green, who had 
been a stage driver in California’s early 
days and Theodore Roosevelt’s personal 
guide, would spin his stories. 

Sunday mornings at the ranch meant 
early rising—for the fishing and hiking, 
for the hunting and horseback riding. 
The party would gather at the ranch 
house for lunch, laze through a long 











siesta, then climb back into the planes for 
the short jaunt home. Green died in 1939 
and the ranch was denied the club. Now, 
members are exploring territory near 
Trinity Center, northwest of San Fran- 
cisco in rugged Trinity County. Mem- 
bers want to clear another field. They’ll 
call the port Flight Field II. 

Members don’t concentrate entirely on 
flyaway voyages to ranches or wilderness 
areas. Take those Reno flights. Every- 
body knows about Reno; how you can 
hear the sound of poker chips for miles 
around; how the neon’s bright glare lights 
the desert. About three times a year, 
Flight Clubbers who feel so inclined head 
for the hot spots for a week-end. Leav- 
ing Alameda Saturday afternoon, the 
planes hurdle the Sierras and drop down 
at Reno airport about an hour before din- 
ner. The members are met by cars from 
an auto court. They have a swim before 
dinner and then deck themselves in the 
finery most likely to impress Reno. They 
know the hot spots and they hit them at 
the right times—when there’s a floor show 
or specialty number going on. 

Reno being the place to gamble, some 
of them gamble. At least one member 
comes home with pockets bulging. Sun- 
day morning after a Reno Saturday night 
is likely to be quiet; no sudden move- 
ment. Club members follow a lazy pat- 
tern, swimming and resting until after 
lunch when they head for home. 

Here’s the way the club operates: dues 
are $1.25 a month after payment of a $5 
initiation fee. Both the initiation fee and 
dues are convertible into flying time. 
For every $5 paid in, members are en- 
titled to about 200 miles of flight. Take 
a typical new member who pays his $5 
and dues for four months. He’s got $10 
credit. Along comes a Sunday barbecue 
flight—steak and fixin’s—and it will cost 
$5. He looks at his credit, finds it good 


and makes the trip. When he returns 
from his flight, he still has $5 in the kitty 
against the next jaunt. 

A typical Sunday morning flight costs 
$5 which includes about 200 miles of fly- 
ing. Longer trips cost more, but the Reno 
week-end costs only $15, which includes 
food and lodging, and the Los Angeles 
flight adds up to only $20. Most flights, 
however, can be covered with a five spot. 
All flight prices include whatever food is 
consumed and other incidentals—except 
thet gambling in Reno. 

Remember that club members, with few 
exceptions, are not pilots. Lelbach, Peter 
Wenzel and Fred Hess, with occasional 
help from Wallace Roland, handle the pi- 
loting. They are club members and pay 
their way like any other but, of course, 
they get a chance to log their time 
cheaply. 

The most ambitious flight taken by club 
members so far was last summer’s trans- 
continental trip—Alameda to New York 
and return. Seven persons, Lelbach and 
six ‘girls, including Mrs. Lelbach, made 
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that one. It cost them only $125 each to 
see the country from two Fairchilds dur- 
ing two weeks. Lelbach piloted one 
plane, Marjory Hook flew the other. 
Along for a bird’s-eye view of the birds 
were Rita Gerry, Martha Kraemer, Jo- 
sephine Cowden, Gwen Wedlake and 
Mrs. Lelbach. 

This first long-distance flight was such 
a success that the Club has scheduled 
another vacation flight to Chicago this 
year, from August 30 to September 14. 
Although it’s too early to have a definite 
lineup, Lelbach thinks at least three 
planes will start when the time comes. 

This Chicago trip is the biggest event 
on the 1941 calendar which lists 22 other 
flights. Included are a long week-end in 
Los Angeles over the Fourth of July, 
three week-end ranch flights, an over- 
night camping trip and three week-ends 
in Reno. Other flights are booked for 




























When bad weather grounds Flight 
Club ships, members find other ways 
to enjoy themselves. This unit is on 
its annual trip to the High Sierras for 
1/7, days of sports. Each pays $7.50. 


Until recently the club held classes 
in navigation (left) and meteorology. 
Mary Tornich (standing) is instructor 
for this group. Thirteen 
are taking flight training courses. 


members 
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Flight Club Sunday trips average about $5 cost per person, including 200 miles of flying. 
The club's cost per air mile is |.7c. The above group is at a California winter resort. 


Lodi, Salinas, Sacramento, Santa Rosa 
and Woodland, which covers the territory 
within 100 miles of San Francisco. 
There’s also a “mystery” flight p!anned. 
Only the pilots know where that one will 
end. Last year’s mystery flight kept the 
24 passengers up in the air for an hour 
and when the time came for guessing 
where they were, only one guess was 
within 100 miles of the right spot. 

Flight Club has been a success from 
the start. It has two chapters with two 
sets of headquarters, one at 465 Califor- 
nia St., San Francisco, the other in Oak- 
land—no address because it’s being moved 
now. The Oakland chapter rooms used 
to be at the airport, but that’s being 
moved also. The club has 170 members 
ranging in age from 10 to 60 with the av- 
erage somewhere around 30. The club 
meets twice a month and these meetings 
usually attract from 75 to 120 members— 
a record not many organizations can 
touch. 

One factor in its success has been Lel- 
bach. Ten years ago he was peddling 
doughnuts in Chicago—after arriving in 
America when he was eight, speaking 
very good Hungarian but no English—and 
since then he’s found himself a spot in the 
General Steamship Co. of San Francisco 
where his work with travel agency details 
has helped him in his Flight Club prob- 
lems. 

But he isn’t the whole answer. Another 
reason why the club has held together 
and why its meetings draw so well is that 
these meetings and all club activities are 
well-planned. Here’s a typical recent 
meeting: Ernie Smith, first civilian to fly 
from the mainland to Hawaii (he landed 
in a breadfruit tree along with Emory 
Bronte, his navigator) spoke on aviation’s 
earlier, wackier days. Movies of famous 
trans-Pacific flights were shown. Films 
of snow sports in the Sierras also were 
shown to remind Flight Clubbers of their 
own annual snow binge. 

The main reason the club sticks to- 
gether is because its members are inter- 
ested in flying, and naturally are inter- 
ested in a club which gives them a chance 
to fly for as little as one dollar and 
25 cents monthly. 


During the winter when weather keeps 
the club grounded, the social side gets 
the play. That Snow Trip, for example. 
The club charters a bus so luxurious it’s 
called the “Queen Mary,” and rolls off to 
the Sierras in style. This bar and grill 
on wheels carries members to Soda 
Springs where the Clubbers have their 
time in the snow on Saturday afternoon 
and Sunday. Then they start back. All 
this for $7.50. 

The club awards a trophy annually to 
an outstanding member. It dresses its pi- 
lots in fancy skippers’ hats. Members get 
gold and silver pins. It publishes a 
monthly bulletin, Skylines. It also holds 
an annual birthday 
party; it holds 
dances; it sponsors 
amateur dramatics. 
Last year members 
collaborated on a 
home-made movie 
thriller. This year 
a color-movie rec- 
ord is being kept of 
club flights. 

Club members 
will dance and sing, 
ski and act when 
the weather’s too 
poor for anything else. When the 
weather’s good, they get up in the air. 
Luckily, California’s winters are consid- 
erate and the club can get an early start 
on its week-end program. This year’s 
first flight was scheduled for January 19. 

It’s only natural that these Sunday 
flyers should like to be pilots themselves. 
Thirteen members are taking flight train- 
ing now. Many “graduates” of the club 
are flying their own planes. Until re- 
cently, when the CAA and universities 
took over the chore, the club held classes 
in navigation and meteorology to help its 
student pilots along. 

Some members become pilots and some 
fly their own planes, but the club sails 
along merrily—just a lot of people who 
like to fly and who have found a way to 
do it cheaply and safely. Cheap? Ona 
dollar and a quarter budget! 

END 


Charles Lelbach, Jr. 








Rates Lowered 








tion of 20 per cent in the rates for life 

and accident insurance, public liability 
and property damage premiums covering 
the CAA Civilian Pilot Training Program 
will become effective when the summer 
session opens July Ist, it was announced 
recently by Donald H. Connolly, Admin- 
istrator of Civil Aeronautics. This will 
be the second cut this year and the fifth 
concession made by the aviation insur- 
ance underwriters in the two years the 
program has been in existence. 

The new rate for each student taking 
private training will be $7.20, including 
both the $1,000 hospitalization and med- 
ical reimbursement and $3,000 accidental 
death or dismemberment. In the secon- 
dary course the cost will be $9.60 for the 
same coverage. 

Each flight operator is required to carry 
$50,000 to $100,000 public liability, and 
$5,000 property damage insurance on each 
CAA student enrolled in his school and 
the rates on these policies have also been 
reduced from $8.00 to $6.40 for private 
students and from $10.00 to $8.00 for sec- 
ondary students. 

“This program has established a safety 
record unprecedented in the history of 
private flying,” said Administrator Con- 
nolly. “In turning out more than 50,000 
pilots there have been but 31 fatalities in 
the C.P.T.P., 19 students and 12 instruc- 
tors. This is equivalent to 4,325,396 miles 
per fatality. The total number of miles 
flown by our trainers adds up to the as- 
tonishing figure of 134,087,280, equivalent 
to 22,000 round trips between New York 
and San Francisco. 

“These 50,000 pilots and the additional 
15,000 which we expect to certificate be- 
fore June 30th of this year are safe pilots 
because they have been taught to fly 
properly in controlled courses. The basic 
principle of safe flying was the first thing 
they learned and every move they made 
after that was watched over and con- 
trolled by instructors who had themselves 
been checked and rerated by the CAA so 
we could be sure that our plans would 
be carried out properly.” 

Previous to the establishment of the 
program, $3,000 insurance coverage cost 
a student pilot $35. The first rate for the 
CAA controlled course was $20. This 
was cut to $14 in the fall of 1939, to $10 
last June and to $9 last September. On 
January 1, 1941, the amount of coverage 
for medical reimbursement and hospital- 
ization was doubled without additional 
cost and now there is another general re- 
duction in rates. 

Connolly added that it is logical to as- 
sume that this acknowledgment on the 
part of the underwriters eventually will 
have its effect on the insurance rates for 
all of private flying, since the CAA- 
trained pilots will constitute the bulk of 
private flyers in this country in years to 
come. 


J) tion of 20 ver underwriters’ reduc- 
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Mary Wiggins is one of the country's few feminine stunt flyers. 


F you are a regular patron of that 

| rm of amusement sometimes known 

the cinema, particularly those thrill- 

hich stiffen your hair every 10 feet 

you may recall some scenes in 

your favorite Hollywood charmer 
he verge of being washed out. 

ior gal was dangling 

while the villain 


haps your glar 


an airplane wing 
vled out after her. Perhaps she was 

2 bouncing car hell-bent for a cliff 

it a speed suggesting probable pursuit 
ll collectors or guys with long mus- 
was hanging on a 
ite heading for a lake or getting 
ned with oil from a broken feed line 
simple like falling 


es Perhaps she 


loing something 
off a building 

it the slim figures you saw in such 
peril on those strips of sizzling cellu- 
weren't stars at all. 

\ll of them, most likely, were Miss 


Mary Wiggins, a small package of fem- 
b I § 


inine dynamite engaged for the pur- 
pose. Miss Wiggins, who has more nerve 
than a Communist at a D.A.R. meet- 
ing, earns a living doubling for the 


stars—and reducing their liniment bills. 
It's nice work if you can get out of it. 

Miss Wiggins’ daily joust with “old 
whiskers,” as they nickname death on 
a movie stunt lot, would raise pimples 
on Charon himself. For quick chills 
and fever merely watch Mary do a sim- 
ple parachute jump which she indulges 
in whenever she feels like a little ride 
out in the open 1ir. Miss Wiggins has 
done these jumps so often and with such 
relish that no insurance company in 
America wants any part of her. 

For a girl who is Hollywood's No. 1 
aviatrix and one of the gayest in the 
suicide crew which makes movie stunts 


real, Mary Wiggins has _ surprising 
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“LUCKY” WIGGINS 


by DEAN JENNINGS 


Any girlin aviation is news. Buta 
girl like Mary Wiggins is sure to stir 
up some special news all her own. 
She has done stunts with planes 
that few men would dare to try. 


and all 
girls 


and spice 
whatever 


qualities of 
things nice. 
are made of. 

Today, after 15 years in the wackiest 
profession this side of a squirrel cage, 
Mary is five feet two, 118 pounds, and 
with a figure as slim and trim as the 
fast little ships she flies. You would 
never suspect that 86-foot dives into lit- 
tle tanks of water and 10,000-foot delayed 
parachute jumps were among her minor 
specialties. 

But the soft blue eyes, the one small 
dimple, and the naive smile are apt to 
be deceptive. For beneath that glowing 
skin and feminine charm, Mary Wiggins 
has a framework of spring and 
nerves you could use for guy wires. 

By way of illustration: Mary went 
back to her home in Tampa, Florida, 
for a vacation a few years and 
promptly went down to the old swimmin’ 
hole with some old friends. For a girl 
who had performed fire dives and crashed 
cars into brick walls at every carnival 
from coast to coast,“swimming in the 
river at Tampa was kindergarten stuff. 
But when she did a simple half-Gaynor 
from the narrow five-foot springboard, 
Mary bobbed up out of the water rub 
bing her head. 

“What's the matter? Hit 
one of her friends asked. 

“T guess so,” Mary said. 
of funny.” 

“Maybe you better go to the doctor.” 

“Doctor?” Mary laughed. “Not me.” 

But 11 days later, with her back mus- 
cles stiffer than they should be, Mary 
fir.ally yielded and went to an x-ray 
specialist. 

“Good heavens!” the doctor exclaimed 
when he viewed the picture he had taken, 
“Your back is broken.” 

“Oh, that’s too bad,” Mary said quietly. 
“Guess I won't be able to dive for 
awhile.” The specialist had no answer 
for that. That little escapade kept Mary 
out of work for a year. 

“I know better now,” she said recently, 
“T’ve done a lot of high dives since then, 
but I learned how to do a swan with a 
quick tuck just before hitting the water. 
I haven’t bumped my head since.” 


sugar 


And 


else 


steel 


ago 


bottom?” 


“Feels kind 











It's hard to say who did the riskiest stunt: the cameraman straddling the plane's 


fuselage or the wing-walking Miss Wiggins. 


Mary broke into her strange profes 
sion when she joined a traveling carniva 


as a diver just after leaving high school 





in Tampa. By a devious route sh¢ 
finally reached Santa Monica beach, Cali 
fornia, where among other things she 
performed an 86-foot dive from a thir 
steel pole—a feat for which her mana 
gers claimed a world’s record 

Santa Monica was then and still is 
the home of some extremely shapely 
mermaids and movie talent scouts wert 
as thick as ants in a sugar bowl. Mary 
was promptly tabbed by one of Mack 
Sennett’s prospectors an 
camera fodder more or less regularl 
ever since. 

Mary spent her first few years in H 
lywood toying with such harmless amus< 








ments as crashing car 

jumping from burning buildi: 

trains and diving into everything fron 

quiet lakes to whirlpools. But all thos« 
: 


were tame antics for the little girl witl 





the colossal nerve. 

About this time Hollywood z 
a rash of aviation pictures, the first of 
many such eruptions. 
ployed pilot and mechanic in Southern 
California was being put on studio pay 


I 


was havins 


unem 


Every 


rolls and some of Mary’s pals were get- 
ting rich at $150 for every parachute 
jump and a $25 bonus for each time they 
stepped out on a wing Mary didn’t 
know an airplane motor from a wasl 
ing machine and a ‘chute was just an 
oversized. umbrella. But Mary wanted 
some of that Hollywood gravy and there 
was only one way to get it 

She went out to the Grand Central 
Airport in Glendale and located a gen- 
tleman quaintly nicknamed Suicide Slin 

“Slim,” she said bluntly, “I want t 
make a parachute jump.” 

“Ever do one before?” Slim drawled 

“Nope. But it’s a cinch.” 

So Slim took her up, laughing to | 
self. 

When Mary came down she was as 
stiff as a frozen fish and she would 
broken an ankle if she had not landed in 
a sticky and rain-flooded field. The big 
32-foot ‘chute dragged her face-down 
for almost 150 feet and when a farmer 














She was paid $350 for this day's work. 


finally hauled her out, half-drowned and 
with her face and hands skinned, she 
looked as though she had been riding 
Seabiscuit in the mud. She has made 
dozens of jumps since. But now she 
always wears a 28-foot chute, uses her 
knees as springs and has long since 
learned to dig in her heels for brakes. 

The next step in Mary’s education 
was a flying course—haphazardly taught 
at an abandoned old field outside Los 
Angeles in an ancient and creaking two 
cylinder Cycloplane 

“I didn’t learn a darn thing,” Mary 
says, “but they gave me a private license 
in a month and a half. The first time I 
climbed into a fast ship, not long after- 
ward, I discovered that I didn’t know a 
thing.” 

Undaunted, Mary drove out to Mines 
Field and started all over. Weeks and 
months later after she had flown Trav- 
elairs, Fleets, Stinsons, Wacos and many 


1 
i 
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other light ships—with assorted para- 
chute jumps to break the monotony— 
e was finally ready to put her name 
on the list for some of the big-money 
flying stunts in Hollywood. 


Just about that time Bill Wellman, the 


s} 


director responsible for so many great 
aviation pictures, was filming “Central 
Airport,” starring Dick Barthelmess and 
Sally Eilers. Mary went out to the 
studio, told Wellman her qualifications 
and was promptly signed to double for 
Miss Eilers. But when it came time to 
film a scene in which the script called for 
the star to do a pull-off ’chute jump from 
the wing, Wellman balked. 

“IT can’t let you do it, girlie,” he 
said. “I don’t want you to get hurt.” 

“Aw, please, Bill,” Mary pleaded. “I 
can do that stunt 
“nis, 
he said. “I can’t take any chances.” 

And so the job was given to Bill Dod- 
son, one of Hollywood's greatest stunt 
men. That night when he went to the 
projection room to look at the rushes of 
the day’s aerial stunt shots, Wellman 
realized he had made a mistake. 

“Ye gods,” said Wellman, “Dodson 
looks like King Kong on that wing.” 

“My, how you’ve grown, Sally,” said 


But Wellman was adamant. 


one of his assistants with a sly grin. 
“All right, all right,” Wellman snapped. 
“We'll shoot these scenes over tomor- 


row. Get hold of that girl . whatever 


her name is ‘ we'll give her a try 
The next afternoon, with an ace ca 

eraman straddling the tail of the ship, 

Mary Wiggins went up 10,000 feet, made 


two perfect jumps and was paid $350 


“And believe me,” she _ recalls, p 
earned every nickel of it. I discovered 
that a pull-off from a ship doing 100 is 
the toughest and one of the most risky 


When that ‘chute 


opens up it yanks you off the wing with 


stunts in the books. 


a terrific jerk and you can feel it in 
every bone. And if the ’chute happens 
to catch on the tail-skid or the rudder, 
it's just too bad. A crazy 
You said it!” 


yusiness? 


The success of those shots firmly 
established Mary Wiggins in the stunt 
fraternity. It was Mary who partici- 
pated recently in one of the weirdest and 
most suicidal aerial stunts ever cor 
ceived for a motion picture thrill. 

J. D. Pate, long recognized as the 
daddy of all aerial stunters, had wracked 
his brains for a new idea. *’Chute jump- 
ing, wing-walking and similar acrobatics 
had long since lost their kick. Pete 
wanted something that would freeze the 
joints on a robot and finally he got it. 

He and Mary would go up in a plane 
wearing a black and white flying suit 
respectively and carrying ‘chutes of the 
same contrasting colors. They would 
jump out together at 10,000 feet, unbuckle 
their ‘chutes in mid-air and make an ex 
change, and then when they hit t 


ground each of them would be wearing 


chute to match the color of the flying suit 
Pate hurried over to Paramount News- 
reel’s headquarters, told them that he and 
Mary would make no charge for the stunt 
if it didn’t work. 

“It’s crazy,” the newsreel men _ said, 
“but it’s your funeral. Go ahead.” 

When the great day came, Mary Wig 
gins went aloft with Pate and the pilot 
unaware that she might be risking het 
neck for nothing. At 10,500 feet Mary 
and Pate climbed out on the wing. They 


were joined by a heavy rope hooked to 


leather belts around their waists and 
they had another rope arrangement which 
would pull the rings and open their 
‘chutes simultaneously. There was one 
cameraman shooting from the plane; 
there were others in a marked field far 
below. 

Pate jerked on the rope, the big ‘chutes 
billowed out behind them and almost in- 
stantly they were yanked from the wing. 
And then the trouble began. 

Since each ’chute was 30 feet in diam- 
eter, there was that much distance be- 
tween them. They hauled furiously on 
the rope, trying to close the gap. They 
pulled until their arms were sore and 
the rope cut through their thick leather 
gloves and, at last, some 200 feet above 
the ground, Mary realized it couldn't be 
done. She began fumbling with the hook 
on her belt, looked over at Pate, whose 
bloody hands were still wrestling with 
the rope in the hope that somehow he 


(Continued on page 90) 
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Repairing a broken piston in a hayfield after a forced landing is all part of the day's work for Vern Bookwalter. 


Backwoods Ace 


ly, Leucrett G. Richards 


After more than 20 years of frontier flying, 
Vern Bookwalter has yet to hurt a passenger. 


{[E Wright brothers gave wings to 
unkind. But it took men like Vern 
Bookwalter to put them to work. They 
the men who first showed a skeptical 
{1 that the airplane was good for 
thing besides war and circus stunts. 
will find quite a few of them left, fly- 
lipper ships, airliners, stunt ships, 
ht ships in faraway corners of the 
serving as executives, or operating 
own backwoods airlines on the 
’s few remaining frontiers. 
kwalter comes as close to being typ- 
these trail-blazers of aviation as 


one could among such a gang of 
ed individuals. He doesn’t sport any 
y college degrees and doesn’t claim 


stunt records, but he has been bring- 


g them back alive for 20 years, pioneer- 


in almost every kind of flying of any 
rtance and is still at it—flying one of 
most hazardous runs in Alaska, six 


rs without a mishap 


his more than 6,000 hours of flying, 
amed with more thrills than 20,000 


urs of routine airline flying, he has 


hurt a passenger. He has never 


ked up any of the 19 ships he has 


1 or the scores of other ships he has 
in those 20 years—except one, and 
was a piece of sabotage. 

kwalter has been a mechanic from 
100d. When the World War~ broke 
he rushed to join the Air Corps, filled 
visions of whirling props, dog fights 
medals. He never saw the cockpit of 
\rmy plane. Instead he prosaically, 


usefully, drove a truck in a big mill at 
ncouver, Wash., turning out spruce for 
pment to airplane factories here and 


ad. 

was not until the fall of 1919, after 
that he learned to 

t the Foster-Russell school of aviation 

pokane. Tex Rankin, now the world’s 

ipion precision and stunt flyer, was 


too. 


shooting was over, 


ellows at the school called Vern “Anti- 


the early aviation texts defined 


anti-lift as “anything unnecessary about an 
airplane.” Vern paid $250 for five hours of 
instruction. Then he took off with a load 
of passengers. He was a pilot. There were 
no C. A. A. regulations in those days! 

From there on his story reads like that 
of a hundred other air-struck youngsters— 
except that Vern didn’t crack up the an- 
cient Jenny he bought from the govern- 
ment for $500. He flew here, there and 
everywhere hopping passengers. But he 
watched the others crash, thought it over 
and refrained from making the same mis- 
takes himself. Maybe that’s why Boeing 
looked him up when he founded the Pa- 
cific Air Transport company covering the 
~acific Coast. Vern was back in the Army, 
then, at the Air Corps reserve field at 
Vancouver, Wash., under Lieut. Oakland 
G. Kelley of early cross-country fame. 
3ut he jumped at the air mail job. Sep- 
tember 15, 1926, Bookwalter took off from 
the Vancouver field for Medford, Ore., fly- 
ing the first commercial air mail privately 
flown on the Pacific Coast. 

Those were the days when the airplane 
still was something of a freak and a toy 
in the public mind. Somebody had to 
prove the plane was good for something. 
For two years “Book” and his fellow 
pilots did just that. They got through the 
length of the storm-bound coast more than 
90 per cent of the time, where the Doubt- 





Bookwalter checks his ship's engine be- 
fore taking off on a wilderness flight. 
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Glaciers such as this one help to keep 
arctic flying an always dangerous job. 


ing Thomases had said planes weren't 
“practical.” 

It was during those daring days that 
Bookwalter had his first—and, he hopes 
his last—crash. He had taken a week 
from his air mail job to enter his OX 
Travel Air in the big race from San Fran- 
cisco to Spokane, over coul | 
flown hundreds of times on 
mail route. He was far in the lead 
averaging 128 m.p.h., which was som 
speed in those days—when his motor bega 
to fall apart. 








Pi 





“T would have made it in spite of a few 
missing cylinders,” Vern recalls today, “if 
the vibration hadn’t broken the throttle 
connection off the motor, leaving me with- 
out control. The motor conked and I 
began mushing down through the overcast. 
I saw a fir tree coming through the fog. 
That’s the last I did see.” 

He woke up about five hours later, cov- 
ered with blood from a cut on his head, 
the scar of which he still bears. He 
started a painful trek down out of the 
mountains, near Eugene, Ore., followed all 
too closely by a cougar that liked the 
smell of the fresh blood. But he made it. 

In 1928 Vern quit the air mail service, 
with its long chances, and threw in his 
lot with Nick Mamer’s Spokane-to-Minne- 
apolis airline, which, without benefit of 
the air mail subsidy, soon folded. 

Just to prove he could do it, Book tried 
barnstorming in a big way—and made 
money. He and a co-pilot bought a new 
Ford tri-motor at the factory for $50,000 
and had paid for it by the time they 
reached Spokane. The rest of the tour into 
California was gravy. They observed 
safety rules that would do credit to a mod- 
ern airline and never had a mishap despite 
the hayfields from which they had to fly. 

Another barnstorming venture took him 
to Glacier national park near Whitefish, 
Mont., flying passengers in a float-equipped 

»b. 

Between barnstorming tours he did 
some experimenting in another new field 
where the plane has since been frequently 
used. In 1931 he flew for the Forest Service 
near Missoula, scouting fires and dropping 


Alaska's Coast Range displays extinct volcanos to high-flying frontier pilots. 


supplies on the fire line, battling screwy 
air, blinding smoke and tough terrain. 
The experiment was a striking success, 
but it took a long time to gain recognition, 

Here and in the backwoods of Ida 
“Book” also did his share of mercy flying, 
minus the headlines. He flew out typhoid- 
struck timber jacks snow-bound in the big 
sticks. He flew out accident cases by the 
dozen. But by 1933 flying in the states 
was getting into the limousine class. The 
pioneering was just about done. So Book- 
walter looked for new fields to conquer. 
He found them in Alaska. 

That spring he flew the first ship, an 
amphibian, into Skagway for the White 
Pass and Yukon Transportation company. 
The company runs a railroad 111 miles 
over White Pass to Whitehorse in Yukon 
Territory, Canada, thence its river steam- 
ers form the only access to the Klondike 
country, the upper Yukon, Dawson and 
points north and west. 

The railroad is open the year round, but 
the rivers freeze about October 15 and 
don’t thaw until the middle of June. That’s 
where the planes came in, Bookwalter 
succeeded in demonstrating. When the 
river froze, the planes carried the passen- 
gers and the freight. 

Once when the first fall snow had 
whitened the gravel bars along the Yukon 
30okwalter noticed one of the company’s 
seven steamers tied up to a bar. A trail in 
the snow showed it had been there four 
or five days. “Book” landed the Ford tri- 
motor on the gravel bar, picked up the 
broken connecting rod that had caused the 
breakdown, and took it to Whitehorse for 
repairs. 











He has set the tri-motor, or the big two- 
motored Condor with its 4,200 pounds of 
freight, down on snow, ice, gravel bars 
and beaches, wherever there was a job to 
do. At first his biggest job was to prove 
the planes could get through, over the 
pass or over the overcast from Skagway 
to Whitehorse to Daw son, or from Skag- 
way to Juneau and other points without 
benefit of radio compass or radio, and 
without an emergency field on the run 

He proved it could be done—without 
loss of a plane, a pound of freight or a 
passenger—for six years. Now the com- 
pany is considering abandoning the weekly 
train service from Skagway to Whitehorse 
during the winter. The plane can do the 
same job reliably and cheaper. 

The route now is protected by emer- 
gency landing fields every 50 miles. That’s 
a story in itself. It would have taken at 
least two seasons to mush in afoot, pick 
out the fields, then bring in men and ma- 
chinery to clear and mark them. So this 
summer Bookwalter and Charlie Wheeler, 
Irish president of the company, flew over 
the route, picked out the sites from the 
air, swung low over the spot and droppec 
a red spear to mark the center of each 
field. Then they dropped sacks of lime to 
mark each corner and a marker in the sled 
trail to point to the spot. 

The ground crew followed by sled train, 
spotted the markers in the trail, found 
the fields marked out and proceeded to 
clear the runways in a matter of hours, 
with bulldozers. All six fields were com- 
pleted in a matter of weeks. 

(Continued on page 102) 
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The Aircraft Owners and Pilots As- 
sociation, with Service Headquarters 

the Transportation Building, Chi- 
cago, Ill., is a non-profit organization 
formed and composed of non-sched- 
uled aircraft pilots and/or owners 
exclusively. The AOPA operates with 
a full-time professional staff and is 
the largest group of civilian pilots in 
the world. This column is devoted to 
news of importance to AOPA members 
and is of a non-confidential nature.* 











ments aimed at encouraging the devel- 

opment of a low-cost, constant-speed 
propeller for lightplanes. A workable 
model has been produced, and the AOPA 
staff believes it to be an improvement. 

At this writing AOPA has not com- 
pleted its own flight tests in connection 
with those of the manufacturer of this 
propeller, which recently received its 
ATC. However, some interesting conclu- 
sions can be drawn from approximately 
200 hours of test flying in a 2S airplane. 
S. H. Sedan, vice president of the Everel 
Propeller Corp., has supplied the follow- 
ing flight data showing the comparative 
performance of the constant-speed pro- 
peller and a standard single-piece, non- 
adjustable aluminum alloy propeller: 

Take-off with fixed propeller—450 feet. 

Take-off with constant-speed propeller 
—280 feet. 

Maximum rate of climb, non-adjustable 
propeller—1,100 f.p.m. 

Maximum rate of climb, constant-speed 
propeller—1,700 f.p.m. 

Saving of fuel with a constant-speed 
propeller at cruising speed—1 gal. per hr. 

Assuming that the average training 
plane is flown approximately 900 hours 
per year, and that the life of the ship is 
eight years, the total number of hours 
logged is 7,200. The operator who figures 
his fuel cost at 20c per gallon will find 
that a constant-speed propeller of this 
type, it is claimed by the manufacturer, 
will have saved him $1,440 over the eight- 
year period. If the ship were operated 
by a typical sportsman pilot for the same 
number of hours over the same period 
of years, and charged fuel costs at the 
rate of 25c per gallon, the saving would 
be $1,800, according to the manufacturer. 

Enos S. Stockbridge, president of Ev- 
erel Propeller Corp., has advised AOPA 
that the propeller will sell for less than 
$200 for 65 h.p. ships. 

The AOPA, a non-profit association, 


Jie AOPA recently conducted experi- 





* The views and statements of opinion contained 
in this column are those of the Aircraft Owners 
and Pilots Association and not necessarily those of 
Flying and Popular Aviation. This column is ed- 
ted by the staff of AOPA for its members and 

interested parties Special releases of a 
confidential nature are additionally sent 
red members 


ea month to all regist« 


has no financial interest in the Everel 
Company. We merely want to bring this 
new propeller to the attention of non- 
scheduled pilots and owners. 


AOPA Field Trip 


The state of Ohio has been active in 
private flying. Ever since AOPA insti- 
tuted the plan for local units, AOPA 
members have written to the National 
Service Office asking that a member of 
the staff pay them a personal visit. The 
Association has always wanted to take 
more time for field representation. 
Therefore, recently, pilot meetings were 
held in many of the principal cities 
throughout Ohio. 

Typical of the many things which can 
be accomplished by AOPA on behalf of 
private owners, Larry Lawver, AOPA’s 
Executive Assistant, mentioned that Ohio 
pilots want the support of a strong na- 
tional association to assist them in organ- 
izing and conducting their “Dawn Patrol” 
flights. Upon his return to Chicago, 
Larry said that AOPA has become recog- 
nized as the official pilots’ organization 
when it comes to furthering flight activ- 
ities. 

After discussing plans for the Dawn 
Patrols in Ohio with Dean Triplett of 
Akron and other members, an agreement 
was reached wherein the flights are to 
be known in the future as “AOPA-Dawn 
Patrols.” The National Service Office 
will help by printing large posters an- 
nouncing all the flights for the year. (See 
“The Bulletin Board” in this issue.) 

The complete trip included meetings 
in Cleveland, Akron, Youngstown, Can- 
ton, Zanesville, Columbus, Toledo, Mans- 
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field, O.; Wheeling, W. Va., Ft. Wayne, 
Ind., and Detroit, Mich. 


Lightplane Squadron 


First mass delivery of Interstate Cadets 
from the factory at El Segundo, Cal., to 
Chicago, was completed on schedule and 
without incident. The squadron of light- 
planes, consigned to Aircraft Sales Corp. 
of Chicago, completed the 2,500-mile trip 
in 74 flying hours, with five of the six 
planes flying the entire distance in for- 
mation. 


The Grenville Curtis Plan 


Instigator of a new idea is Grenville 
Curtis, a veteran flight instructor who is 
himself constantly seeking new ratings, 
higher tests to pass. He recently or- 
ganized a flying club which looked all 
right on paper, but which, somehow, side- 
slipped to a crash landing in a pool of 
red ink. Curtis studiously wrote a crash 
report on the enterprise, analyzing it 
much as a CAA Inspector would scru- 
tinize the remains of a DC-3. Poring 
over his literary efforts, Curtis arrived at 
a remarkable conclusion. He flipped 
paper into his space-skipping typewriter 
and summarized it in a letter to the 
AOPA. The conclusion: ... he was work- 
ing too darn cheap. 

He got a rubber stamp which notified 
all customers that rates were going up. 
The new rates are still very low. 

The student joins the “Curtis Flying 
Club” (initiation fee $35.00). He pays 
dues ($5.00 per month). Against this, 
he charges $7.00 per hour for dual in- 
struction and $5.00 per hour for solo time. 
Members can line up on the field and 
wait for the incumbent to get the 
Franklin-powered Cub down on the 
field, or they can make out appointment 
cards much as their girl-friends do at a 
beauty-shoppe. They are fined $3.00 
for not showing up for their appoint- 
ments. Between all these rules and regu- 
lations Curtis manages to keep the mem- 
bers waiting in line and keep the Cub 
in the air. Curtis keeps expenses down 





L. A. Kavanaugh, Interstate vice president, bids goodbye to Pilots Gage 
Sproull and Bob Holly, who flew "Cadets" to Chicago in formation. 
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because he operates one ship with a one- 
man crew. He is it. He does all his own 


instructing, maintenance, bookkeeping, 


advertising, and janitor work too. 


Possible Alaskan Unit 


With the formal notification to Mr. T. 
P. Rasmussen of Fairbanks, Alaska, of his 
membership in the AOPA, roster of 
AOPA-ers in the growing colony is com- 
plete enough to qualify for a new unit. 
Mr. Rasmussen’s membership is not a new 
one, but his residence in Alaska is new. 
Somewhere, scattered throughout the ap- 
palling distances of Alaska, eleven pilots 
in eleven sturdy planes are displaying 
AOPA membership stickers. There are 
more, says Mr. Rasmussen, who should 
be approached and organized into an all- 
Alaska unit. 

Alaskan members include: C. G. Beck- 
horn, Anchorage; W. B. Coffee, Ft. Rich- 
ardson at Anchorage; Ellis L. Crawford, 
Box 326, Anchorage; Bruce M. Saunders, 
Box 1976, Anchorage; Cyril] H. Seeds, Box 
966, Anchorage; Henry H. Nilsen, Box 
615, Fairbanks; Forrest L. Engelhorn, 
Flat, Alaska; Karl J. Omdahl, Box 2037, 
Juneau, and Adolph Rodgers, Cannery 
NN, Naknek. 


Harvey—Hangar Consultant 


The AOPA officially thanks Mr. Emil 
K. Harvey, its consulting hangar engineer, 
for permission to quote from the follow- 
ing letter addressed to Executive Assist- 
ant Lawrence Lawver. Mr. Harvey has 
a new design for a small hangar which 
will be a boon to the private owner who 
has room enough to store his ship on his 
own land. He says: 

“Much has been written and advertised 
on pre-fabricated hangars, which many 
times terminates in a stock-selling propo- 
sition. The U.S. Government offered con- 
tracts to 28 advertised pre-fabricated 
concerns and turned them all down be- 
cause none had what was needed. In 
designing this hangar it is my intention to 
simplify construction, reduce the amount 
of lumber and use materials which can 
readily be procured anywhere. Any me- 
chanic or person acquainted with tools 
can erect it at a minimum cost. With 
pre-fabricated structures, additional lum- 
ber has to be figured to complete the sec- 
tions before they are tied together at the 
job. As an example, we recently shipped 
one to Pittsburgh from here (Cambridge, 
Mass.), and the trucking cost was $65 
for one unit. We were limited to sizes 
no greater than seven ft. square. You 
will be informed immediately when we 
have complete plans, bills of material and 
costs estimates ready.” 


CAA Division Release No. 40 


Latest addition to the files of releases 
of the Certificate and Inspection Division, 
CAA, is No. 40, entitled “Indirect Re- 
sponsibility in Accident and Violation 
Cases.” Summarized, it sets forth several 
examples of indirect responsibility for 
serious accidents and shows how they 
might be prevented. It is ready for gen- 
eral distribution now. 

(Continued on page 88) 
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FLEET of 48 Piper Cub Trainers, in 

precise squadron formation, was drawn 
up on the reviewing apron at La Guardia 
Field a short time ago to receive a unique 
honor. 

Christened Flitfires because of the lack 
of similarity to the famed RAF pursuit 
plane, they were painted all silver—wings, 
fuselage and tail. Official RAF insignia 
completed the color scheme. 

The Flitfire brigade was the outgrowth 
of an original donation of one Piper Cub 
by W. T. Piper to the Royal Air Force 
Benevolent Fund. In making this dona- 
tion, Piper set aside 20 minutes’ manu- 
facturing time in the plant, which was 
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Cannon in Bell P-39D 


Ficet of 48 Piper "Cub" Trainers being christened at La Guardia Field, New York. 


sufficient to build one ship. Aircooled 
Motors Corp., of Schenectady, N. Y., do- 
nated a Franklin 65 h.p. engine. 

Piper distributors, interested in the 
cause, assisted in raising funds from all 
the 48 states to provide one Flitfire as a 
donation from each state. Beautiful ad- 
vertising models performed the christen- 
ing ceremony. Lear Avia, Inc., loaned 
radio receivers for each plane to allow 
pilots to receive landing instructions 
from the field traffic-control tower. 

After the ceremonies, the planes left 
La Guardia Field to make fund-raising 
tours in the states for which they were 
named. 











IRST high-speed interceptor in the 
world to mount a 37 mm. quick-firing 
cannon, the Bell P-39D Airacobra has 
survived the most rigid Air Corps tests 
and has emerged with excellent records. 

The model illustrated herewith is the 
fourth revision of the original design. In 
prior models, stresses set up by continu- 
ous operation of the cannon were care- 
fully observed by officers in the Arma- 
ment Section, Wright Field, and correc- 
tions made in the current version. The 
cannon has a lateral length of over six 
feet and, when fired in automatic action, 
has a recoil force on its hydraulic cylin- 
der of more than 2,000 lbs. Patient en- 
gineering research finally conquered the 
“bugs” in the design, until today the re- 
coil has no apparent effect upon the ship's 
attitude or performance. 

Firing a line of shells conveyed to its 
breech on a link belt, the cannon has a 
cadence, or rate of fire, of 120 rounds a 
minute. Each shell weighs 1.4 pounds 
and has a muzzle velocity of 2,600 feet 
per second. 

About 60 rounds of ammunition can be 
carried, in addition to full belts for the 





Cannon muzzle is in P-39D propeller hub. 


heavy machine guns in the nose and 
wings. 

Each shell has a tactical range of one 
mile or more, greatly in excess of ma- 
chine gun range. The shell has a self- 
destroying feature built into its fuse, so 
that if it misses its target it will detonate 
harmlessly before reaching the ground. 
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ROCKETS VS. PROPELLERS 


[J ‘sesetion speeds obtainable by the by RAOUL J. HOFFMAN 


reaction of ejected gases (rocket 
engines) fanned the imagination of 
many airplane designers who had not 
made previous investigation of the basic 


B.T.uU/t-se 
principles of jet propulsion. A few BLACK POWDER 1200 one aera 
glances at the theoretical and experi- KERDSENE 20,000 i2 CARTRIDGES 
mental results will give a fair comparison GASOLINE 19.000 
of propeller and rocket drive. wooo ALCOHOL 8200 
Many years ago, when 300 m.p.h. cc BENZOL is.G00 


seemed outside the scope of a propeller- } 
driven airplane, the problem of higher SS xq Ne fl: 
speeds was relegated to the field of rocket p 45% GAS 13% SOLIDS 
propulsion. At present, however, when 4 33%e FLUIDS 


ibs 
500 m.p.h. is not questioned and 600 m.p.h. " ndiyes 
“eg ; . . oa AEDLI PILE 0 GLYCERINE 
sight, lsion has lost its place NITR 
is in sight, jet propulsio oO plac wie a2 44% GAS, 40% SOLIDS 
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as the sole source of high speeds. 79, FLUO 

Looking at the principles of propeller C ” 
drive we find that thrust is created by the 
reaction of the air moved through the 
propeller and equal to the momentum of 
the air mass. The thrust is directly pro- 
portional to the mass of air times the 
speed and the required energy, propor- 
tional to the mass of air times the square 
of the speed. Therefore, the slower the 
air is moved, the greater the efficiency 
will be. This is well-known; the larger 
the diameter the greater the thrust using 
the same power input. The friction of 
the blade, however, will limit the diam- 
eter to a certain number of revolutions 
per minute. 

Basically, the movement of the air 
through the propeller disc area may be 
classified as a jet or a propulsion by re- MELOT TYPE BEST VENTURI ra 
action. Usually jet propulsion employs 
a small enclosed unit from which a mass eS Wx. = 
of air or gases is ejected at great speed. ee SELLER 

The oldest application of the principle {THEPRETICAL ca eae 
of reaction (turbine) is Heron’s fireball {__—___— AUBMENTOR 
sketched in Section 1. A hollow globe A tt 
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pivoted on a shaft has two tangentially- K aA 

bent tubes attached. Filled partly with waranty 

water and heated, the whole unit will be te] 100 200 

rotated by the escaping steam. Another 7 LBS /SG.-IN. 6 

application is a skyrocket using slow- EXPERIMENTAL UNIT 


burning black powder. For safe work- HYDROGEN 


ing, the center of balance should be just 
below the jet of the cartridge as indicated 
in the sketch in Section 1. 

Material used for jet propulsion varies 
from black powder to liquid hydrogen. 
The firing-time of black powder is hard 
to control and is therefore dangerous. It Oxy Sen 
also gives the lowest thermal (calorific) BRO] | | \\0 ” 
power. The highest value is found by 
burning hydrogen. One pound of hydro- 
gen delivers 60,000 b.t.u. Usually gaso- 
line and liquid oxygen is used. Some ex- 
perimenters prefer alcohol to gasoline for 
its smooth burning qualities. In Section COANDA i310 
2, heat values of a few materials are 
given. 

Many tests were conducted with rocket 
propulsion. Twelve black powder cart- 
ridges shown in Section 3 were grouped 
into a unit weighing 30 lbs. and attached 
to a glider and also to a car. The speed 
obtained was 60 m.p.h. in eight seconds. 
The experiments ended with an accident 
to the pilot when the unit exploded. An- 
other poor functioning of black powder 13 I+ \i5 
for propulsion was recorded when a man- 

(Continued on page 98) 
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Rockets have a great many valuable uses in aircraft propulsion. 
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Boeing "Flying Fortresses,"’ Britain-bound under Lease-Lend Act terms. 
Some, flown to England, already are in service. Speed, high ceiling, 
heavy load and 3,500-mile range make these B-17C's deadly as raiders. 





CENTRAL PRESS 
British Fleet Air Arm's U. S.-built Grumman “Martlet |" fighters brought 
down Ju-88 in first combat. Plane has 38-foot span, carries six guns. 





Of conventional wood and fabric construction, new two-place Rawdon R-|! 
cruises at 105 m.p.h., with 110 high. Motor: Lycoming 75 h.p., no A.T.C. 


World's largest birthday greeting was American Airlines’ remembrance to 


N. Y. Herald-Tribune recently. Message measures 90 feet long and 60 wide. 
AMERICAN AIRLINES 
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Brewster 340 two-seat, all-metal dive bomber now being built 
for England. Resembles Blackburn ‘'Roc.'’ Mounts eight guns. 





Reaction time, color blindness, vision angle and fatigue 
all are checked by new Wickes Aviation Aptitude Tester. 


Air Corps demonstrates camouflage. Planes in field's 


center are undisguised; bomber at far right is camouflaged. 
U.S. ARMY 
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CENTRAL PRESS 
New 2,000-pound bomb ready to be loaded on Armstrong-Whitworth "Whitley" heavy bomber (behind bomb). "Whitley" has 1,250-mile 
cruising range, 245 m.p.h. top speed at 16,250 ft. Service ceilinj: 25,000 ft. Military load: 5,827 pounds. Carries five-man crew. 
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y Li ultee "Vanguard" (U.S. Army P-48), now in production for England, stands behind RCAF 
Chief William A. Bishop (left) and Maj. John S. Griffith, U. S. A.. World War RAF aces. 








GROENHOFE 
Luscombe's new "Silvaire Master," starter-equipped, has dual ignition Continental 65 h.p. 
motor, brakes, cowling grilles, tailwheel and compass. Cruising speed: 105 m.p.h. 


Painstakingly accurate in every detail is this scale model of a Note unique four-bladed propeller on Republic's new ‘Thunderbolt™ 
Grumman F3F-2 fighter, built by Sgt. L. M. McCallum, Jr. U.S.M.C. (Army's XP-47B), first fighter with 2,000 h.p. air-cooled engine. 
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Ten Air Power Lessons for America 
(Continued from page 15) 





the strategic offensive. In the past, bat- 
tleships carried war to the shores of the 
enemy nation. Today that can no longer 
be done, if the enemy nation possesses 
anything resembling Air Power. Defen- 
sive aircraft make it impossible for war- 
ships to approach or to land armies. 
Navies still exercise important defensive 
strength, but they have definitely lost 
their ancient initiative in the matter of 
offensive action. 

When the British Navy landed expedi- 
tionary forces at several points in Nor- 
way, it was perhaps the last such offen- 
sive action. The undertaking proved so 
futile and so costly that it merely 


that—other things being equal—amilitary 
aviation based on land is superior to avia- 
tion based on ships. The airplane taking 
off from land in the nature of the matter 
must outpoint its equivalent type on an 
aircraft-carrier or other “floating base.” 

The reason for this is purely mechan- 
ical. The ship-based planes must be able 
to take off and to land on the extremely 
limited deck space. To enable them to do 
so, they must be especially designed and 
equipped with a set of mechanical pre- 
requisites, at a cost in reduced perform- 
ance. The most impressive proof of this 
principle was provided off Norway, when 
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now spans smaller bodies of water, those 
margins will be erased entirely. Carrier- 
based aircraft then will be ruled out ex- 
cept for secondary auxiliary purposes. 


Vv 


Only Air Power can fight and defeat 
Air Power. The hope that anti-aircraft 
artillery on land or on ships could meet 
the threat from the air has by this time 
been abandoned. Such artillery can keep 
the enemy planes at a higher altitude, 
thus reducing their accuracy of aim. The 
actual elimination, or even stalemating, 
of an attacking air force, however, can 
be achieved only by a superior air force. 
This principle is especially recommended 
to the attention of those who still like to 
foo] themselves with theories of “defen- 

sive” equipment. The only de- 





served to drive this particular 
lesson home. Hereafter the 
strategic offensive rests with 
Air Power. Only after aviation 
has established control can fleets 
attempt to follow it up with any 
real hope of success 


Ill 


As a consequence of this sec- 
ond “lesson,” we have the third. 
Sea power no longer can exer- 
cise a function which was in 
the past regarded as its chief 
reason for existence; it can no 
longer destroy harbors, docks. 
shoreline fortifications. That 
function has been taken over 
completely by Air Power. 

The current British offensive 
against the so-called invasion 
ports on the French and Danish 
coasts is being made exclusively 
by the Royal Air Force. In the 
same way the Nazi attacks on 
England’s harbors and coastal 
fortifications are being made 
exclusively by Germany’s air 
arm. The days when battleships 
steamed boldly within striking 
distance of enemy shores and 
proceeded to pound them into 
submission are now definitely 
past. Today they can approach 
only under the protection of a 
powerful “umbrella” of Air 
Power and can remain only if that um- 
brella is strong enough to resist the 
enemy’s aviation. 

True, there have been isolated exploits 
of sea power in the old-fashioned style 
such as the naval bombardments in the 
Straits of Otranto and of Genoa in the 
Mediterranean, or the bombardment of 
Brest. Those exploits, however, merely 
emphasized the truth of the new situa- 
tion. In every case they were surpris2 
attacks, made on a hit-and-run basis. 
They took place at points where the de- 
fensive aviation was either unprepared 
or non-existent—and the naval units beat 
hasty retreats before the adversary’s air- 
craft could be mobilized. 





IV 


Another vital principle which has been 
underlined by the course of the war is 





fense against the menace of at- 
tack from the skies—are planes 
in the skies! 


VI 


Great Britain now is learning 
the hard way that blockade— 
heretofore preeminently the task 
of sea power—also has been 
taken on by Air Power. Though 
practically devoid of a navy, 
Germany is able seriously to 
hamper the flow of supplies to 
England. Already Nazi aviation 
can intercept British shipping 
hundreds of miles to the west of 
Ireland. As Hitler’s bombard- 
ment and pursuit aircraft ex- 
tend their range, this threat to 
British commerce will grow. 

The fact that must be recog- 
nized and dealt with is that 
blockade from the air is not only 
possible but inevitable. Given 
enough aircraft of sufficient 
range, an enemy country’s lines 
of supply can be wrecked. The 
counter-measure, of course, is 
Air Power capable of meeting 
and overcoming the blockading 
force in the skies. 











"Yeh, but you promised we 


could move in today! ... 


British carriers attempted to engage Hit- 
ler’s land-based planes. The results were 
so disastrous for the British that they did 
not repeat the attempt. As against Italy, 
it is true, ship-borne aviation sufficed. 
That, however, is proof of the qualitative 
inferiority of Mussolini’s air arm rather 
than refutation of this basic lesson. Just 
as soon as German aircraft took the field, 
carrier-based planes were out of the fight; 
the aircraft-carrier Illustrious was lucky 
to escape with its life. 

Because of the fact that the range of 
aviation is still limited, there are areas 
on the oceans beyond the reach of land- 
based planes. In those areas naval 
aircraft have their logical sphere of oper- 
ation—as against the enemy’s naval air- 
craft. But with every expansion of the 
“reach” of Air Power, those oceanic mar- 
gins are being reduced. Ultimately, when 
aviation can span oceans as easily as it 


VII 


The war to date also has 
brought into clear focus the 
principle of specialization as applied to 
Air Power. It has left little doubt that the 
layman’s blind reliance on mere numbers 
in the matter of aviation is unjustified. 
Strength in the air, we now know, is the 
product of quantity and quality. What is 
more, “just planes,” or “clouds of planes,” 
as the French phrased it in the tragic 
hour of their collapse, are not enough. 
They must be aircraft designed and 
equipped for specific tactical purposes. 
For Americans this principle needs par- 
ticular emphasis because we are inclined 
to yield to the delusion of numbers and 
therefore always are in danger of sacri- 
ficing performance for mass output. 
Germany’s failure to conquer the skies 
over the British Isles provided the com- 
plete proof of the decisive importance of 
quality. The clean-edged fact is that 
Hitler’s imnressive numerical advantage 
(Continued on page 78) 
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Americas Lowest - Priced, Three-Place Plane... 


Offers Lower Cost per Passenger 
Mile than Any Other Plane 





No plane equals the three-place Piper Cruiser in economy! Con- 
sider the Cruiser’s low initial cost (over one-third less than the 
cost of the next lowest-priced three-place plane) . . . its thrifty 
gas and oil consumption (little more than one-third of a cent per 
passenger mile) ... plus the fact that numerous features costing STANDARD EQUIPMENT INCLUDES: 
many dollars extra in most planes are included as standard 


ENGINE STARTER (shown above) operates 
sg. f from the cabin, preventing danger of 
ship’s all-purpose usefulness as well as its economy and low cost propeller accidents. 


..- $1995, F.A.F. Lock Haven, Pa., only $665 down payment. 
Your Piper Dealer will give you a free flight demonstration. 


equipment in the 75-horsepower Piper Cruiser. You'll like this 


EXHAUST MUFFLER makes the Piper 
Cruiser as quiet as your car (traveling 
at sixty miles per hour). 


FREE FLYING COURSE in his own plane is offered the purchaser of a 


new Piper. It consists of eight hours of dual flight instruction . . . take-offs, NAVIGATION LIGHTS, battery, compass and 
landings, taxiing and fundamental air maneuvers. At the completion of this 150-mile cruising range assure safe 
free course the average person is ready to solo. cross-country flying. 


HYDRAULIC BRAKES and automobile-type 
parking brake facilitate ground han- 
dling of the Cruiser. 


FREE FOLDER showing all the new Piper planes and the name of a nearby 
Piper Dealer will be sent you on request. Or, if you wish a copy of the new 
Piper deluxe, full-color 16-page catalog, it will be gladly mailed you, pro- 
viding you enclose 10c in stamps or coin for postage-handling. Piper Aircraft 
Corporation, Department PA71, Lock Haven, Pennsylvania, U. 5. A. 
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When Warbirds Roost 


(Continued from page 37) 








such as high hills, deep ravines and other 
irregularities of contour—in addition to 
making the same climbing ratio imprac- 
ticable on take-offs—also cause drafts 
and currents which will prove hazardous 
to flying operations. Artificial obstruc- 
tions in the form of wires, buildings of 
close proximity, etc., are not conducive 
to safe military operations either. Nor 
are fields located to the leeward of fac- 
tories or other industrial areas, where the 
prevailing wind carries quantities of 
smoke over the landing area. The smoke 
not only produces conditions of poor vis- 
ibility in itself, but the smoke particles 
serve as condensation nuclei and materi- 
ally increase fog frequency. Then again, 
should an enemy bomber be in the vicin- 
ity, eggs would more than likely be 
dropped on the factory and a few might 
stray over into the air base. (It’s as- 
sumed that the field is well camouflaged 
and that because the bombardier’s atten- 
tion is centered on the more conspicuous 
factory, he fails to examine the disguised 
field too carefully.) 

Unfavorable meteorological conditions 
constitute what might be called natural 
obstructions. Air bases along rivers, 
marshes or low-lying areas are subject 
to frequent fogs. The matter of prevail- 
ing winds, of course, dictates the layout 
of the field, location of buildings and 
lighting equipment. Climatic conditions 
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in general and the directions from which 
high velocity storm winds occur, in par- 
ticular, have to be accounted for. 

Following selection of the base site, the 
Army and CAB engineers will take over. 
Airport engineering is one of the newest 
branches of the profession and about the 
least crowded. Until a few years ago, 
civil engineers did the land reclamation 
work. Architects and landscape engineers 
did the designing, drainage engineers laid 
out the drains and tiles and sewers, high- 
way engineers built the runways and had 
charge of the surfacing and electrical con- 
tractors took care of the wiring and illu- 
mination. (Incidentally, would it not be 
a good idea for all these specialists, many 
of whom are not too busy at the moment, 
to be put to work for the Airport Com- 
mission—if, and when, we get an airport 
commission? ) The airport engineer 
knows all about these specialties and a 
bit of flying on the side, which may ac- 
count for the shortage. 

The engineers’ jobs are to make a “field 
layout” which will best utilize the avail- 
able land. Our opinion is that an air 
base might comprise a hard sod surface— 
runways are expensive and hard to dis- 
guise and, if camouflaged, are difficult for 
the airman to gauge when coming in for a 
hot landing. Try it sometime on a hot 
day when heat waves are shimmering. 
The sod field, sans runways, would facili- 
tate all-way landings and take-offs of in- 
dividual planes as well as formation work 
—and would be less conspicuous to enemy 
eyes. A small portion of the money re- 
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quired to build runways could be used to 
construct a good artificial drainage sys- 
tem to complement natural drainage; 
thus, the airdrome would be usable in 
the worst weather. 

The design completed, actual construc- 
tion work commences. Unless they hap- 
pen to be in desert, seaside or plain land 
locales, airport sites usually contain 
trees, stumps, brush and rocks that must 
be removed before grading work may be 
started. The trees are felled, and stumps 
removed by tractors or by dynamiting. 
Rocks and boulders are disposed of in 
the same manner and brush is cut, 
“railed” and burned. Grading—reduction 
of an area to conform to the gradient and 
cross section suitable for use as an air- 
port—is accomplished with a tractor- 
blade-grader and steam shovel. The 
mean slope should not be more than two 
per cent in any direction. The field may 
be perfectly level if there is a good porous 
soil. All fills are placed in thin layers 
and rolled to afford compaction and elim- 
inate settling. 

Artificial drainage systems are proposed 
to remove surface water, intercept seep- 
age and stabilize the ground through the 
lowering of the ground-water level. In 
the northern U.S., drainage reduces the 
extent of “heaving” due to frost action. 
The system consists of storm drains, sub 
drains or a combination of the two types. 
This depends upon the ground-water ele- 
vation and other factors; some airports 
require both surface and sub-drainage, 
some only surface draining, some inter- 
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Lycoming engineering leadership has 


paced the progress of the light-plane 
engine industry. Vibration research 
and development of the platform- 
type mounting...use of gearing and 
dynamic dampers...steel crankcase 
and integral cylinders... centerzone 
induction system cast in the oil sump 
...to cite a few of many Lycoming 
achievements. Specify a Lycoming 
BLUE RIBBON engine in the plane 
you buy and enjoy the added assur- 
ance provided by this background 


of seasoned engineering experience. 


Contractors to the U. S. Army and Navy 
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STARS OF THE SKYWAYS 


The famous Lycoming Geared 75-horsepower engine is illustrated. 
Other sive RIBBON four-cylinder models are available in 50, 55, 65, 
100 and 125 horsepower and six-cylinder models in 150 and 175 horse- 
power. All are horizontally opposed and air-cooled with provision for 


mechanical or electric starter and, accessory drives. 


FREE LITERATURE 


on Lycoming 50 to 75-horsepower light-plane engines may be obtained 
from all Aeronca, Funk, Luscombe, Piper, Porterfield and Taylorcraft 
dealers. Or write Lycoming Division, Dept. P71, Aviation Manufac- 
turing Corporation, Williamsport, Pennsylvania, U.S.A... . Cable 
address: Aviatcor. (If you wish literature on the higher horse- 
power horizontally opposed engines, please specify when you write.) 
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cepting drains along runways (if any) 
and some do not need any artificial drain- 
age. A removal ratio of one to three— 
one-hour rain removed in three hours— 
should be adequate for most air bases 
This phase of construction is very tech- 
nical and it involves quite a bit of geol- 
ogy, precipitation tables, mapping of soil 
profiles and study of seasonal variations 
of the water table, among other things 
only engineers will be bothered with. 

Surfacing, on the other hand, includes 
some agriculture and road building 
There will be none of the latter work on 
our air base because we are a champion 
of sod, or turf. We’re not taking the easy 
way out either, as will presently become 
obvious. Accretion of a good turf on a 
newly graded area within the shortest 
possible time, is a problem that varies 
with locality. There is no one grass or 
mixture of grasses that may be expected 
to produce satisfactory turf in all parts 
of the country. Fields in the northern 
half of the U.S. are best sodded with a 
mixture composed of 80 per cent Ken- 
tucky Blue Grass and 20 per cent Redtop 
Grass. In the northeastern, or New Eng- 
land region, a mixture of Bentgrass and 
Redtop gives the best results because of 
the arid condition of the soil. In the 
southeast marshlands, Carpet Grass is 
most suitable; Bermuda Grass is most 
suitable in the other southern states. In 
the great plains region, where rainfall is 
not too limited, Crested Wheatgrass or 
Bromegrass makes the best turf. 

After grading, the sub-soil is removed 
about four inches below the desired 
grade, then this same amount of top soil 
replaced, leveled, sown to seed—at a rate 
of about 200 pounds per acre for a strong 
thick turf—and rolled with a heavy roller 
to obtain an even surface. Good stands 
may be obtained with less seed, but more 
time is required and we need these bases 
in a hurry if there is to be room to ac 
commodate the 25,000 planes by the time 
they are supposed to be completed and 
delivered. As soon as the young grass 
appears, nursing commences. New turf 
has to be kept free from traffic until it 
gains a stand: under the strain traction 
it may rut, especially if exposed to alter- 
nate freezing and thawing. 

If there must be runways—and we stil 
say they’re too expensive and conspicuous 
for the average military field—additional 
problems arise. Surfaces of this kind are 
classed as “rigid” and “resilient.” The 
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latter type produces less wear on tires 
than would a rigid surface. If the run- 
way pavement were flexible and, at the 
same time, so constructed that material 
would not be displaced from the surface 
by the tires of heavy B-17’s and B-24’s 
upon landing, the wear on tires would 
be reduced but little by the runway’s 
flexibility. In order that the surface may 
have such properties as will minimize 
tire abrasion, some of the material must 
be displaced immediately upon contact— 
which, of course, will result in some dam- 
age to the runway surface. Too smooth 
a pavement will cause skidding; too rough 
a surface causes tire abrasion. Portland 
cement concrete is the best material, with 
macadam, Tarvia retread, asphaltic con- 
crete and oiled gravel as alternates. Oiled 
sand, earth, cinders and crushed stone 
are satisfactory but require regular at- 
tention, which adds to maintenance costs 

Hangars come next and they may be 
classified as storage hangars and service 
hangars. The former include storage fa- 
cilities for material and personal equip- 
ment as well as aircraft. Service types 
include complete shops for the main- 
tenance and repair of planes, motors, 
armament, radio and accessories. The 
hangars for our model air base would 
be bomb-proof and sunken so that the 
roof tops would be flush with the landing 
area and could be covered with sod. Sod 
ramps, one on each side of the field, would 
lead down to the hangars. Since the op- 
erations office would have to be above 
ground to facilitate visibility in all direc- 
tions, a bomb-proof building designed 
like a farm house would be effective. A 
small “barn” similarly constructed would 
make an excellent radio and weather sta- 
tion. Because a wind indicator is essen- 
tial to airmen, a fake windmill would fill 
the bill. Between this windmill and an- 
other on the “next farm,” would be strung 
the radio aerial. The silo connected to 
the “barn” would make an excellent con- 
trol tower. Anti-aircraft guns would be 
concealed by trees, just in case. If a 
highway or railroad ran near by, fake 
spurs and forks—painted canvas—could 
be laid across the landing area. Such an 
air base would appear as anything but 
that to enemy reconnaissance. Disguised 
floodlights would be necessary for night 
operations, but they must be intelligently 
installed. The system should provide an 
even distribution of light, with no abrupt 
changes in intensity or shadowed areas: 
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pilots’ eyes are not at their best follow- 
ing combat or hours-long instrument or 
formation flights. A soft, steady illumi- 
nation whose beam is nearly parallel to 
and level with the landing area is ideal. 
Other facilities would include below- 
ground gasoline, oil and ammunition 
caches—and, of course, fire-fighting ap- 
paratus and hospitalization. 

Few of our air bases will be so elab- 
orate, however. Many will be remodeled 
airports already in existence. The WPA 
and PWA, who have already had a hand 
in the building or improving of 32 Army, 
11 Navy and six National Guard fields— 
not to mention nearly 800 commercial 
projects—will do the job under the su- 
pervision of CAB, Army, and Navy en- 
gineers and officers. Of the total sum 
to be spent during the six-year program, 
$30,000,000 is to be provided for the rest 
of the year and authorization made for 
$50,000,000 to be disbursed during the 
fiscal year 1942. It’s a big job, but it has 
to be done. 

END 


New Navigation Device 
NEW air navigation aid called a “dual 
automatic azimuth bearing indicator” 

enables planes to fly between any two ex- 
isting radio range stations not connected 
by direct signal. In effect, it establishes 
new airways within the ship itself. In- 
stalled in a Douglas DC-3 transport, the 
indicator now is being tested by the 
CAA. 

“In flying a straight route between two 
stations not served directly by radio 
range courses, the plane’s position is in- 
dicated graphically by two needles on a 
single dial scale,” reports Reeder G. 
Nichols, CAA radio expert. “With the 
plane on-course, they will be separated 
by 180°. Should the craft deviate from 
a straightline between the two stations to 
which the direction finders are tuned, this 
fact is immediately and continuously 
shown by tendency of the needles to turn 
toward each other.” 


Indies Training Zooms 
YERS, machinists, ground crews and 
radio operators are being trained free 

of charge by the Batavia (Netherlands 
Indies) Flying Club in a “Voluntary Fly- 


ing Corps.” Formation of the group is 
an attempt to supplement the Air Force 
Reserve with young men who lIeck the 
funds to pay Reserve’s training fee. 


REPUBLIC FIGHTER P-43 
i i Ibs. 
Fl ingWeight—4,155 
Length—28’ 5%’. Span— 
36’. 1,200 H. P. Pratt & 
Whitney Twin Wasp En- 
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tane. Oil—AeroShell. 
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Want a Job? | 
| 


(Continued from page 49) 








10,000 P-38’s, now! ... 
* * * 

M. M. Rhinebeck, N. Y.... We're 
afraid you're going to have a little trouble 
getting a job just for summer vacation 
You can see why, can’t you? No em- 
ployer likes to spend a month or more 
training a man, only to have him quit 
just as he’s beginning to do his boss some 
good. It actually costs an employer 
money to break in green help. New men 
don’t do anywhere near as much work as 
experienced men; and quite a large per- 
centage of what they do is wrong. The 
spoilage—material and labor, has to be 
written off as a dead loss—and aircraft 
materials are not cheap. The best you 
can hope for, M. M., is some kind of 
clean-up work that requires no skill; and 
if an employer can hire a man who is 
going to stick, instead of a transient, 
you'll probably be out of luck even for 
a cleanup job. The other guy will be 
likely to learn enough, eventually, to 
work up to a better and more valuable— 
to the employer—job. Whereas you’d be 
gone in three months. Sabe? 

* * * 

We have heard rumors of men being 
taken out of skilled positions in airplane 
factories and drafted into the Army. So 
far, they have proven to be nothing but 
rumors; but we'd welcome letters from 
any of the our readers who know of any 
specific cases of this. We do not refer 
to unskilled or semi-skilled workers 
only the skilled ones—engineers, drafts- 
men, machinists, tool-makers, etc. The 
whole question of industrial deferment 
has been rather vague to us since the 
local board of no two localities seem to 
work on exactly the same basis. We'd 
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like to find out what the general practice 
is. Will you give us any dope you have? 
x « J 


J. C., Luther, Okla. ...If you have 
the financial means to go to college, by 
all means do so. It’s lots of fun; and you 
learn many things besides how to be an 
engineer; and make friends that stick 
with you in later life. We spent the 
finest and happiest years of our early life 
in college. We were fortunate enough to 
have had several professors who liked us, 
and whom we liked; and they gave us 





ANNOUNCEMENT 


In cooperation with radio station 
KMPC, Beverly Hills, Cal. (710 kilo- 
cycles) Flying and Popular Aviation is 
conducting a special weather service for 
California pilots. Twice daily and once 
on Sunday KMPC broadcasts an official 
up-to-the-minute broadcast by special co- 
operation with the U. S. Department 
of Agriculture airport weather station 
These broadcasts are put on the air less 
than 15 minutes after the official weather 
bureau report is made. Pilots are advised 
that there is a change of time (Pacific 
Standard) as follows: 

Daily (Monday through Saturday) 
9:00 a.m. and 7:45 p.m. 
Sunday 9:00 a.m. only. 

This supersedes the former time sched- 
ule of 8:15 a.m. and 2:30 p.m. daily and 
2:30 p.m. Sunday. 











glimpses of many worlds of human 
knowledge which we might not other- 
wise ever have known. If you haven't 
the money to go to college, the trade 
school you mention gives a course in 
aeronautical engineering that is supposed 
to be very good, and you’d get to work a 
year or so sooner—if that’s any particular 
advantage. .. . We wouldn’t know. 
Your guess about how many jobs there 
are going to be for aeronautical en- 
gineers after the war is as good as ours. 
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Good ones, of course, can always find 
work—top men, we mean. The trend of 
the times indicates that there is going to 
be an enormous increase in commercial 
air traffic and private flying after the war. 
Most of the military equipment being 
built today isn’t worth its weight in 
scrap metal for anything except killing 
people and demolishing property. Some 
types of bombers and heavy military 
seaplanes can be converted to freight- 
carrying use after the war; but most of 
the commercial ships which will be 
needed for the anticipated boom will 
have to be built then. And engineers 
will be needed to design them. Perhaps 
it would be a good idea—if you go to 
college—for you to major in electrical, 
mechanical, or civil engineering, and 
minor in aeronautical engineering. In 
that way, you could change over to the 
latter branch later if you feel like it. 
Our guess is that any graduate engineer 
who is any good should be able to get a 
job in aviation—even if he has to start as 
a junior draftsman. After that, it’s up to 
him. 

Boeing is in Seattle, Wash.; Douglas is 
in Santa Monica, Cal. 

* * * 

LaV. W., Osceola, Neb. The term 
“flight engineer” is a little ambiguous; 
the requirements for flying mechanics 
vary somewhat throughout the transport 
industry. In general, such a mechanic 
would have to have both E. and A. li- 
censes, as well as a lot of experience as a 
line mechanic. Under some circumstances 
he might be required to have other cer- 
tificates of competency covering instru- 
ment and radio repair, etc. Wages should 
run from about $1.50 per hour up. Why 
not write Pan American Airways, and 
ask them about this? They use more 
flight mechanics than anyone else. 

* * ” 


e A. J. M., St. Louis, Mo. If you take an 
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THE ONLY ONE IN‘29 




















... AND THE F/NEST ONE TODAY /... 


AERONCA 





THE famous Aeronca C-2 Scout, which 
introduced the Aeronca line in 1929, was 
the first, sound, light plane ever offered to 
; . the first plane to bring the 
pleasure of safe, dependable flying within the 


America . 


reach of the average income. 


built... the new Aeronca Super Chief... our 
masterpiece. Built into this smart, sturdy 
craft are all the refinements, improvements and 
safety features that a flier could possibly ask 
for. Before you buy any plane, see and 
fly the Aeronca Super Chief. There is an 





And Aeronca dealer near you who will gladly 
leadership, comes the finest light plane ever give you a FREE demonstration flight. 


AERONCA GIVES wines SAA TO THE WORLD 
AERONCA MARCHES ON FOR NATIONAL DEFENSE 
A FEW TERRITORIES ARE STILL AVAILABLE TO AGGRESSIVE DEALERS. 


Many Aeronca Super Chief and Tandem Trainers are being 
AERONCA AIRCRAFT CORPORATION 


E-7 Municipal Airport, Middletown, Ohio. Cable Address: Aeronca, U.S. A. 
Exclusive Export Agents: AVIATION EQUIPMENT AND EXPORT, INC., 25 Beaver Street, New York City. 


now, out of 12 years’ experience and 
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specified by leading operators of the Civilian Pilot Training Program. 
Quality Construction, dollar-for-dollar value and excellent flying 





characteristics make these planes the choice of men “in the know. 
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FOR THE 
UNTRAINED 
MAN, IT’S 
ALWAYS 


ceiling 


Zero’! 


Don’t make any mistake, the 
financial ceiling is unlimited 
in the aviation industry — 
but only for the trained man! 
For the jack - of -all-trades, 
the financial ceiling is never 
anything but “zero.” 


Be a trained man — an ex- 
pert — a specialist! I. C. S. 
Aviation Courses are pre- 
pared by practical authori- 
ties, and kept abreast of 
modern developments. Pre- 
pare yourself this proved 
way for success in this rich 
Mail 
the coupon — right now! 


ip ee 


1891 * 1941 > 
—— 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5850-B, Scranton, Penna. 
Send me full particulars about the course 
before which I have marked X 
—- AVIATION 
DC Accounting 
(CD Auto Engine Tune-up 
C) Auto Technician 
C Business Management 
C Diesel Engines 
2 High School 
1) Mechanical Engineering 
O Traffic Management 
(CD Other Subjects 


field of opportunity! 

















Vame 


Address... 


City...... . 





Present Position.. 


Canadian residents send coupon to the Intern 
Correspondence Schools Conadian, Limited, M 
treal, Canada British residents send coupe ( 
1. C. S8., 71 Kingsway, London, W. C. 2, England 
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| instrument course. be sure that the school 
| you patronize is CAB-approved. There 
| are good opportunities for men with a 
| thorough knowledge of instruments. Par- 
| ticularly if they have A. or E. mechanic’s 
| certificates of competency. One factory, 
: 
| at least, hires watchmakers and other 
| craftsmen who are accustomed to doing 
delicate mechanical work for its instru- 
ment installation department. Men skilled 
in aircraft instrument work should be 
even more welcome. 


« * * 


All of you who have written in that you 
have had long experience as automobile 
mechanics should state this in any ap- 

| plication you may make to an aircraft 
manufacturing company. Most large 
companies have a staff of auto-mechanics 
who keep their motor vehicles in shape; 
sometimes there are vacancies in the staff. 
Automobile mechanics, due to their all- 
around mechanic?! experience, break in 
exceptionally well in the various fields 
of aircraft mechanics and employers know 
this. But don’t expect to get a job by 
mail. You will almost certainly have to 
apply in person; and it wouldn’t hurt to 
have a short course in elementary air- 
craft sheet metal in your head before you 
do. A good set of tools will help you, 
too; if you can read blueprints, so much 
the better. Any specialized automotive 
skills you may have should be stressed 
in making your application. (Electrical, 
brake, fender, etc.) 


* ” = 


W.A.K., Berea, O. We can’t give you, 
specifically, the names of trade schools. 
We went into this matter rather thor- 
oughly in an earlier issue. The thing to 
do is to check your school thoroughly 
before you enroll. CAB-approved schools 
are generally reliable; but no school 
legitimately can guarantee you a job on 
graduation. Beware of those which do. 
The best a school can say truthfully is 
that it will do its level best to get you 
employment. There are so many factors 
of personality and mechanical aptitude 
which enter into getting a job that no 
school can promise unconditionally to 
provide employment for all men who 
complete its courses. Few, if any, of the 
legitimate schools make such promises. 
Many of the good ones place as high as 
96 per cent of their graduates. 


* * a 


W.C., Port Jervis, N.Y... . Why don’t 
you take a run over to Hartford, Conn., 
one of these days, and see if Pratt & 
Whitney can use you? If they can’t, 
wouldn’t it be possible for you to take a 
machinist’s course nights at your local 
high school’s adult education division? 
It won’t cost you much money; and with 
your 10 years’ automobile plant experi- 
ence, you should pick the trade up rather 
fast. You'll need to stress mathematics 
—particularly trigonometry —blue-print 
reading, and the operation of various 
types of machine tools. Or if you have 
run machine tools, you might try to get 
on as a junior or apprentice machinist 
with one of the Buffalo factories. Bell 
Aircraft is there. So is Curtiss-Wright. 
And it’s possible they have apprentice 
schools. We believe the Pratt & Whitney 
hunch might be worth trying first. You 
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should fall into the same category as the 


automotive mechanics we mentioned 
earlier in this column. 
7 . t 
A.L., Detroit, Mich.... The detail 


draftsman job analysis you asked for was 
in this column in the January issue of 
FLYING AND PopuLar AVIATION. For aero- 
nautical engineering aspirants who can’t 
go to college, or take one of the trade 
school courses in that subject, the best 
thing to do is to get into some company 
as a junior draftsman and work up. 
Once you get a job, you can always take 
extension courses from your state uni- 
versity which, if you keep after them, 
will teach you your profession as thor- 
oughly as if you had been able to go to 
college. This is particularly true because 
—working in the engineering department 
of a going concern as you would be— 
you'll have a better idea of the specific 
knowledge you need in order to qualify 
for the job you want than if you are on 
the outside. . . . To get the minimum ex- 
perience you'd need to get a job as junior 
draftsman, you can take a night course 
in drafting at your local high school (bet- 
ter brush up your math, too); or you can 
patronize one of the trade schools which 
offer training in this subject. 

Almost all factories employ junior 
draftsmen; and most of them take on 
clerical workers who have little or no 
technical knowledge, as well. Engineer- 
ing department clerks often work into the 
technical end of things’ That might be 
your best bet. 


Next month we'll tackle the traffic de- 
partment of a major airline. We were 
supposed to cover it in this issue, but we 
wanted to get these letters answered. 
Keep the letters coming. Reading them 
is the only way we have of finding out 
what you want us to write about. 

END 


Fires Snowed Out 

AN airplane in the north country caught 

fire from a backfire while the engine 
was being started. In a few seconds the 
blaze became serious, flame pouring out 
of the sides and top of the engine cow- 
ling. Fire extinguishers were of little 
help. According to Aere Insurance Un- 
derwriters, a quick-thinking man ordered 
the crew and passengers to pick up 
shovels and snow shoes and throw snow 
over the fire. This effectively put out 
the blaze. In another case, while a plane 
was being refueled gasoline in the funnel 
caught fire and the wing tank exploded. 
In spite of the quick use of extinguishers, 
the fire was stopped only by smothering 
it with snow. One northern operator has 
gone so far as to keep a snow shovel 
handy where engines are being warmed 
up. 





Plane Server 
COMPLETE, self-contained system for 
fueling aircraft has just been placed 

on the market and is known as the Serv- 
A-Plane. The unit, especially designed 
for small airports, contains complete fuel- 
ling equipment. 
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“Git thar FUS 
with the MOSTEST 


Fairchild has now produced more than 
600 Ranger-powered trainers for the 
Army. They “git the mostest” into pilot 
training because they start a pilot in 
the same kind of airplane he'll fight in 
—a clean, cantilever. low-wing mono- 


plane—the Army Air Corps’ PT-19. 


30 Rockefeller Plaza, New York 


EST 


Ranger Engines “git thar fustest™ with 
the “mostest™ power in the stream- 
lined, air-cooled V-12 engine now in 
the Navy’s new Curtiss Scout-Observa- 
tion plane. No equivalent combat 
plane has ever packed so much power 


into so little space, such light weight! 


Hagerstown. Md. ¢ Farmingdale, L. I. 
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How Fast the Turn? 


(Continued from page 47) 








having found out how rapidly we car 
circle an airport in any airplane, we can 
drill a few fundamental rules into ou 
craniums and thus avoid an accident 

Let’s begin with a 30 bank, because 
that is the bank most pilots use. Like- 
wise, let us start with 50 m.p.h., because 
almost anly lightplane can fly that slow- 
ly, and similarly, almost any plane can 
fly at twice that speed. 

We commence a turn around the air- 
port. It is a level turn, with the bubble 
in the center (no skid or slip), with the 
airspeed exactly at 50 m.p.h. and the bank 
at 30. (If in doubt about the bank, it is 
possible to draw a line across the wind- 
shield by means of a protractor, 30° from 
the horizontal. When this line is parallel 
with the horizon, the plane is banked at 
30°. 

We know several facts immediately 
about this turn. By means of the known 
facts, we can solve for the unknown facts 
The things we know are (1) the weight 
of the plane, (2) the effect of gravity, 
(3) our velocity in feet per second, and 
‘4) the tangent of the angle of bank, ob- 
tained from our high school trigonometry 
book. What we want to find out is this 
“How fast are we turning?” or “What is 
our rate of turn?” 

To begin the solution, let us whirl ar 

object on a string. The weight of the ob- 
ject in motion, or the centrifugal force, is 
obviously going to depend upon its 
weight, its speed and the number of ro- 
tations per second (rate of turn). Let 
write it down like this: 
Force = weight speed rate of tur! 
But we also can figure out that, if the 
string is two feet long, the circumference 
will be 12.56 feet. In short, the circum- 
ference divided by the radius yields the 
rate of turn, called a radian. 
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Speed 

Rate of turn (in radians) = ——— 

Radius 
12.56 
6.28 radians 

2 

And because there are 360° in a circle, 
360 

57.3° per radian. 
6.28 

Let us now draw a figure—the original 
figure shown so many times to illustrate 
the effective lift in a turn. Figure 1 shows 
an airplane banked to 30°, with the up- 
ward lift L equal to the downward pull 
of weight times gravity. The plane is 
therefore flying in horizontal flight and 
the ‘horizontal arm CF is the opposing 
vector to centrifugal force. 

What we are interested in is an equa- 
tion that we can solve for the rate of 
turn. How fast is this airplane turning? 
How can we determine how long it will 
take to circle the airport? 

For those not familiar with trigonom- 
etry, suffice it to say that the arm CF di- 
vided by the arm Wg is equal to .5774, or 
the tangent of 30 Let us write it this 
way 

Centrifugal force 


— = .5774 
Weight 


gravity 

But, as we said above, centrifugal 
force weight speed rate of turn. 
Therefore we may substitute that fact in 
the first equation: 


Weight speed & rate of turn 


So = 5774 
Weight gravity 

This leaves us with a very simple equa- 

tion to solve, looking something like this: 

Speed rate of turn 

~- 774 


gravity 
Or Rate of 
5774 


turn (in radians) = 


gravity 


speed 





Py YOU should enroll at 


FAIRFAX AVIATION SCHOOLS 


Schools, Inc 
tion mechanics school on 
AIRPORT in Kansas City 
midwestern aviation center 


ob 


tion Schools, Inc 








Name 


I Because the Fairfax Aviation 

is the only avia- 
FAIRFAX 
Kansas, 


Avia- 
offers you 


Because the Fairfax 
day and night classes taught by high- 


ly skilled instructors with years of 
successful, practical experience 


Fairfax Aviation Schools, Inc. , 





Because the Fairfax Avia- 
tion Schools, Inc., offers you 


2 


government approved aircraft and 


aircraft engine courses leading to 
CAA certificates. (CAA license No. 68) 


A Because the Fairfax Avia- 
tion Schools, Inc., training is 


the kind you need to get, keep and 
steadily advance in the aviation job 
you want 


Don’t Wait! Opportunity is Knocking! Enroll 
at FAIRFAX AVIATION SCHOOLS, Inc., NOW! 


Fairfax Airport, Kansas City, Kansas 


Address 








Be the Manina Fasrfax Uniform 


State 
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Now, it has been proved by physicists 
that the effect of gravity on any object 
may be written briefly as 32.2 feet per 
second, so that figure may be imme- 
diately inserted into the equation. Our 
speed, we agreed, was to be 50 m.p.h 
and, inasmuch as gravity is stated in feet 
per second, we must change our airspeed 
from miles per hour to feet per second, 
which is 73.3 feet per second. 

We are now ready to begin our solu- 
tion, merely by putting the figures for 
gravity and speed into the equation. 

5774 X 32.2 
Rate of turn .0253 radians 
and .0253 


per sec- 


But a radian equals 57.3 
radians is .0253 57.3, or, 14.5 
ond. 

360 

There are 360° in a circle, so 

14.5 
24.8 seconds. 

Thus the problem is solved. It will 
take a plane banked at 30° and flying at 
50 m.p.h. exactly 24.8 seconds to make a 
complete turn. If the airport is circular 
and if there is no wind, we may circle 
the airport in 24.8 seconds. But regard- 
less of wind, our plane will make a 360 
turn in 24.8 seconds—the wind would 
merely drift us to or away from the air- 
port, that is all. 

But how about the plane flying at 100 
m.p.h., or 146.6 feet per second? That 
was the original bone of contention and 
we can solve that much easier now that 
our facts, figures and equations are 
known. (You can solve the problem for 
almost any degree of bank by the tan- 
gent figures given at the end of this 
article.) 

174 XK 32.2 
Rate of turn = ——— 126 ra- 
146.6 
dians, or 7.2° per second. 


There are 360° in a circle, 
49.6 seconds. 

It will take the plane traveling at 100 
m.p.h. just twice as long to complete the 
turn and, under no wind conditions, just 
twice as long to circle the airport. 

What definite conclusions may we draw 
about turns? Simply this: The slower 
one flies, the faster he turns! If a sharp 
turn is desired we must slow down. This 
fact is realized subconsciously by many 
amateur pilots and they try so desper- 
ately to turn that they slow down by 
kicking the rudder in the direction of 
the turn. Result: a spin which, from 
low altitude, usually is fatal. In fact, 
CAA records show that almost 50 per 
cent of the fatalities in private flying re- 
sult from unintentional spins at low alti- 
tudes. 

Second, a plane may be turned more 
rapidly by increasing the bank. A 50 
bank on plane No. 2 traveling at 100 
m.p.h. would allow him to turn more than 
twice as fast. If you'll take the trouble 
to compute his time yourself, you'll find 
it to be something in the neighborhood 
of 24 seconds. And if his horsepower 
were high enough to sustain the plane in 
a 70° bank, he could turn in approxi- 
mately 11 seconds. 

(Continued on page 76) 
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1,000TH LUSCOMBE 


for smooth dependable power 
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New airliner type trimtab (ii 
gives new ease of control. —iaam 


®% Mahogany grained panel trimmed with 
chrome and ivory exemplifies the newly 
styled luxurious 2-tone interior. 


4 


~ E. —_- a 
® Simple mechanical light-weight starter 
makes it easy for any one to handle the 
Master all alone anywhere. 


Pk ee Be 


Destined tobe even more 
popular than its famous 
predecessors, the Master 
will fulfill a definite 
need in the CPTP, as 
metal trainers are pre- 
ferred by all experi- 


enced instructors. 


Silvaires are on display at 247 Park 
Avenue, New York City and 491 West 
Michigan Avenue, Kalamazoo, Michi- 
gan. Early deliveries available 


Luscombe’s newest contribution to National Defense 
sets a new mark in lightplane performance, luxury, comfort and ap- 
pearance. It's the sensational new all-metal Silvaire Master. Never 
before has such an exceptional airplane, so well built and completely 
equipped, been offered at such a low price. Now you can buy the ship 
you've always wanted — the new Silvaire Master. 


* x » STANDARD EQUIP 


Starter ¢ Twin mufflers « New airliner type trim tab * Formed “'Vinilyte”’ 
Windshield « Styled two-tone interior * Positive mechanical brakes * 
Full swivel, heavy-duty tailwheel * Parking*brake * Compensated com- 
pass * Shock-mounted mahogany-grained instrument panel with large 
glove-radio compartments « Chrome plated control sticks « Ash tray * 
Dual ignition Continental 65 hp. engine « Flightex wing covering * 
Cowling grilles * Master striping * Cabin heater * Special ventilators 
and many other items not found on ships in this price class. 


x « « EXCLUSIVE FEATURES 


Features found on/y in Silvaire all-metal airplanes in the low price field 

include: All-metal structure, cabin 100% overstrength for greatest safety 
¢ Metal wing structure built to withstand 82 times 
force of gravity * Semi-cantilever, knee-action landing 
gear with replaceable steel bushings * Cantilever 
metal tail group * Metal covered control surfaces « 
Replaceable metal wing tip sections « Gas tank back of 
cabin away from engine « ‘“‘Vibra-Damp” engine mount 
¢ Single lifetime hydraulic-spring shock absorber in- 
side fuselage. Wing loading 8.6 lbs. per sq. ft. for easy 
operation on windy days. Low maintenance and high 
resale value of metal construction . . . and many other 
“plus” features. 


See your dealer TODAY for FREE folder 
and information on FREE FLYING IN. 
STRUCTION, or write Dept. P 
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(Continued from page 72) 

But—and here is the danger—the load 
factor would be almost three times that 
of level flight and the wings might not 
stand the strain. Therefore, always give 
yourself more time to complete a turn— 
never take short cuts. 

Rule No. 1: In trying to turn rapidly, 
do not bank in excess of the plane’s lim- 
its; and Rule No. 2: In trying to turn 
rapidly, do not slow down below the 
stalling speed. 

There is but one more point to be an- 
swered and that is in reference to the in- 
strument turn, made in the second para- 
graph of this article. As all instrument 
pilots know, a plane having a turn-and- 
bank indicator will execute a two-minute 
turn when the needle is placed on the 
two-minute mark (two needle-widths 
away). This is true regardless of air- 
speed, provided that the turn-and-bank 
is actuated by a vacuum pump and not 
by a venturi. 

If this is true, they argue, all planes 
must get around a complete turn in the 
same length of time and our mathematics 
are all wrong. But the fallacy lies not in 
the mathematics, but in the bank—the 
faster they fly, the steeper will be the 
bank in a two-minute turn. For those 
who like to indulge in whimsy, try to 
imagine a plane capable of flying a true 
90° turn. What is the rate of turn? 





As the load factor at 90° is infinity, the 
plane would theoretically make an in- 
finite number of turns per second. 

TABLE OF TANGENTS 


10°—.1763 40°— 8391 70°— 2.7475 
20°—.3640 50°—1.1918 80°— 5.6713 
30° —.5774 60°—1.7321 89° —57.2900 
90°—infinity 

END 





A Record? 
OCK HAVEN, PA., has one airplane 
pilot per 80 people. The town is the 
Piper Aircraft Corporation’s home. 









Technician 


sign aircraft 


ing airlines 


course, based 


Day and Night courses being formed now. 
trated catalog and full details of both courses. 
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(Continued from page 6) 








Navy cannot use mere pilots. Naval and 
military flyers must have had training in 
geometry, trigonometry, . physics and 
many other subjects—all of these obtain- 
able in college. A pilot with this back- 
ground, whether obtained in college or 
elsewhere, is a military prospect.—Ed. 





Turrets 
Sirs: 

Why is it thought best to have the 
rear turrets on the latest Flying Fort- 
resses faired down to the streamlining 
of the fuselage, while on the latest Con- 
solidated PBY’s they have great bulging 
blisters? ... 

Francis H. DEAN. 

Marblehead, Mass. 

@ No Boeing B-17’s have yet appeared 
with tail turrets. The PBY blisters are 
merely an addition to a basically old de- 
sign; to install the best tail turret in a 
PBY would necessitate that model’s com- 
plete redesign.—Ed. 





Against Regulations? 
Sirs: 

. . In “Phenomenal Flivver” (page 26, 
FLYING AND PopuLarR AvIATION, April, 
1941) Mr. Watkins says, “Men and wom- 
en from 18 or 19 up to 40 have soloed in 
a few hours, one after only 2% hours, the 
oldest after only 3 hours and 56 minutes. 
..’ I was under the impression the 
CAA required “a minimum of eight 
hours” and a “knowledge of stalls and 
spins, their entry and recovery.” ... It 
seems to me the Ercoupe is a great air- 
craft. But why solo people against reg- 
J. E. ScHIe.ps. 


ulations? 

Regina, Sask., Canada. 
@ Pilots were permitted to solo when- 
ever their instructors saw fit until com- 
Mr. Watkins re- 


paratively recently. 
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ferred to quick soloists who did so before 
the CAA’s eight-hour minimum became 


law.—Ed. 


Pilot Training 
Sirs: 

In “Pilots—Mass Production” (page 28, 
FLYING AND PopuLaR AviaTION, April, 
1941) I have detected an obvious error. 
It is obvious to anyone who holds a pi- 
lot’s license. The mistake is: “The train- 
ing of the fighter pilot costs the Hitler 
government around 60,000 marks. This 
includes the wreckage and, as a training 
plane costs about 50,000 marks, this is a 
sure indication that an average of one 
training plane is wrecked for every pilot 
trained.” 

The same logic would indicate that, 
since it costs our Government $75,000 to 
train a military pilot, while training 
planes cost about $20,000 each, that there- 
fore our boys crack up an average of 
three planes each before graduation. If 
they did there wouldn’t be any gradua- 
Geom... .s 

Tom MATHEWS. 

Monterey, Cal. 

@ Reader Mathews missed the whole 
point to the article. It was intended to 
show that German pilot-training mortal- 
ity is extremely high—which it is. But 
no effort was made to set up a standard 
of planes-crashed-per-student that would 
apply to any country other than Ger- 
many.—Ed. 


Spanish 
Sirs: 

The present trend toward good rela- 
tions among the Americas enthuses me as 
to the future of commercial and sports 
aviation throughout the western hemis- 
phere. ... Soon a knowledge of Span- 
ish will be a necessity. ... I am study- 
ing the language now and hope to be 
able to speak it fluently soon. I am 31 
years old and have been an aviation en- 
thusiast for many years. Just recently I 
helped to organize the “Dal-Tex” flying 
club at Dallas, Tex., with 12 members. 
We bought a new lightplane and flew it 
successively. 

Last October I contracted tuberculosis 
and am now recovering. I hope to be 
flying again soon. This rest period will 
give me time to learn Spanish as it is 
spoken in the commercial world of our 
neighbors and thereby insure my future 
—I hope! Incidentally, 'm sure FLYING 
AND PoPpuLAR AVIATION eventually will be 
printed in Spanish and circulated widely 
in Mexico and South America. 

R. M. CAMPBELL. 
Sanatarium, Tex. 
END 





Such Appetites! 


T takes 45 cooks, waiters, waitresses and 
dishwashers in the restaurant of the 
Spartan School of Aeronautics, Tulsa, 
Okla., to serve the school’s 600 young 
men. Those lads—all together, of course 
—eat a monthly average of 10,000 pounds 
of meat, 2,800 pounds of poultry, 900 
pounds of butter, 3,000 dozen eggs, 3,500 
loaves of bread, 1,000 pounds of coffee 
and 30,000 pints of milk—among other 
things. 
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(Continued from page 62) 

did him no good in the tussle with the 
RAF, because the British pursuits hap- 
pened to have a distinct qualitative edge 
on the invading pursuits. Elsewhere I 
have stated that a mere 25 m.p.h. su- 
periority in speed of the British over the 
Nazi planes saved the Britich Isles. That 
statement has stood the test of time. 
Naturally, the quality of the personnel— 
its skill and fighting morale—must be fig- 
ured into the equation along with quality 
of equipment. 

Germany evidently had not planned to 
use its Air Power for all-out air warfare 
against Britain. Either it counted on a 
peace by negotiation after conquering the 
continent, or it underestimated the diffi- 
culties of invading the British Isles. In 
any event, its Air Power was clearly un- 
suited for the job of all-out air conflict 
Nazi aviation, especially its Stukas, 
proved itself perfect for synchronized ac- 
tion with ground forces. But when faced 
with an all-air task, its equipment was 
revealed as too slow, too short in range 
and too limited in explosive load. Thus 
we had a powerful demonstration that 
“just planes” do not suffice; they must 
be appropriate for specific purposes. 

More and more, we may te sure, air- 
craft will be planned and constructed in 
relation to definite tactical tasks. There 
will be long-distance craft to carry the 
battle to the enemy’s territory. There 
will be planes designed for fast climbing 
and effective fire-power, at a sacrifice in 
range, for purposes of local defense 
Similarly, dozens of types will be devel- 
oped to meet dozens of specialized situa- 
tions. Above all, there will be less tend- 
ency to “freeze” production for the sake 
of numbers, since the most significant fact 
about aviation is its rapid rate of im- 
provement and, therefore, its rapid tempo 
of obsolescence. 

The Germans learned this to the bitter 
end. In freezing their pursuit designs for 
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mass output they seem to have made the 
mistake we in America are likely to du- 
plicate. The British, on the other hand, 
starting production somewhat later were 
able to incorporate in their designs the 
latest results of their rapidly progressing 
aeronautical science. This gave their air- 
craft a small, but significant qualitative 
edge to which we have referred above. 


Vill 


Passenger transport under war condi- 
tions has been proven safest by air. If 
we had enough transoceanic clippers to 
take care of all such traffic, surface trans- 
port would be cancelled out altogether. 
The same is true, of course, of freight 
transport—except that it cannot as yet 
be applied to shipment in bulk. Even now 
certain types of goods, if they are valu- 
able and not too bulky, are entrusted to 
air shipment in preference to surface 
shipment through war zones. In time, 
therefore, when armadas of air transports 
will be available, wartime transfer of men 
and goods is destined to become a func- 
tion of Air Power. Aviation thus will de- 
velop its own channels of supply, dispens- 
ing increasingly with dependence on the 
supply lines of older means of transpor- 
tation. Since these lifelines through the 
air will also be protected by air strength, 
it will make Air Power wholly self-con- 
tained. 

Ix 


Another vital lesson, one that has taken 
even air specialists by surprise, relates 
to the behavior of civilian population un- 
der air assault. It had been generally as- 
sumed that air bombardment would 
quickly shatter popular morale, causing 
deep civilian reactions, possibly even 
nervous collapse on a disastrous scale. 
The actual progress of the war has in- 
dicated that this expectation was un- 
founded. 
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On the contrary, it now is apparent that 
despite large casualties and impressive 
destruction, civilians can “take it.” Pro- 
vided they have the essential patriotism 
and the will to victory, they can adjust 
themselves to the threats and the sacri- 
fices much better than had been foreseen. 
On the whole, indeed, armed forces have 
been more quickly demoralized by Air 
Power than the unarmed city dwellers. 
(Of course, if populations are wiped out 
substantially or entirely, the game is up. 
We are dealing with large-scale destruc- 
tion short of such extremes.) 

These facts are significant beyond their 
psychological interest. They mean that 
haphazard destruction of cities—sheer 
blows at morale—are costly and wasteful 
in relation to the tactical results. Attacks 
will increasingly be concentrated on mili- 
tary targets rather than on random hu- 
man targets. Unplanned destruction of 
life and property will, more and more, 
give way to planned, pre-determined de- 
struction. That, in turn, emphasizes once 
more the lesson of “specialization.” It 
implies the building of aircraft for specific 
tactical tasks—for day bombing, night 
bombing, patrol duty, local defense, etc. 
—rather than undifferentiated mass out- 
put. 
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This, though I place it last in the list, 
is really first in importance. In a hun- 
dred ways the war has shown that all 
activities of military aviation must be 
concentrated into a single department or 
ministry, autonomous in its own field and 
directed by aviation experts. We need 
only think of an infantryman, or an ad- 
miral, in command of the all-air battle of 
Britain to see the absurdity of keeping 
the new weapon tethered to the older 
services. 

Both Germany and Britain have sepa- 
rate Air Power, on a par with their re- 
spective navies and armies. With every 
passing week both belligerents have come 
to regard this independence and equality 
as essential. Proposals to put their air 
force under command of the army or the 
navy would sound to them as insane. 
Now that the primacy of air control as 
the condition for any other type of fight- 
ing is apparent, it seems actually ludi- 
crous that we should in our country still 
be obliged to argue the matter. With 
battles under way overhead, in which 
ground troops and naval contingents are 
little more than helpless onlookers, it is 
truly tragic that we should continue to 
keep American aviation subordinated to 
the elder services. 


These 10 “lessons” do not, of course, ex- 
haust the subject. But they may suffice 
to indicate the paramount role of Air 
Power in modern warfare. That role, un- 
avoidably, will expand with every expan- 
sion of the range and striking power of 
aviation. The scope for army and navy 
operations, by the same token, will be 
narrowed down and made increasingly 
dependent on air supremacy. 

Those responsible for America’s na- 
tional security must break through the 
psychological restraints of inherited ideas 
and tackle the new realities. The Ameri- 
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port in this hemisphere presents an historic challenge to 
American genius in engineering and organization. We 
shall be called upon for continuous pioneering, planes 
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can people must bring the leverage of 
their opinion to bear on the situation. 
The problem is too important to be ig- 
nored or slurred over. Let’s build for 
genuine Air Power, in line with the les- 
sons and the warnings written big as life 
on the skies over this war. 
END 
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“(c) Any airspace reservation hereto- 
fore or hereafter established and existing 
under authority of Section 4 of the Air 
Commerce Act of 1926. 

“(d) Any naval harbor closed to for- 
eign vessels. 

“(e) Any area required for fleet pur- 
poses 

“(f) Any commercial establishment 
engaged in the development or manufac- 
ture of military or naval arms, munitions, 
equipment, designs, ships, or vessels for 
the U. S. Army or Navy.” 

Uncle Sam must keep his military se- 
crets safe from the prying eyes of foreign 
agents, eager to determine the best way 
to destroy them—and the easiest and best 
way to prevent that is to keep all eyes 
off the secrets. It’s rough on the private 
flyers and the aerial photographers. 

At one huge military establishment—a 
22,000-acre Ohio area set aside for con- 
struction of a munitions loading plant— 
Army officers with powerful binoculars 
carefully scrutinize every plane flying 
near the reservation. It is located near a 
heavily-traveled air route. Every ship 
which ventures too near has its number 
jotted down and its pilots and passengers 
are checked carefully—and the pilot is 
warned against flying too near such a 
reservation again. 

Recently a plane was observed circling 
over the area, apparently taking photos 
of it. The Army officers went mad. 
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Finally the pilot chose a nice big field in 
the reservation and shot a landing. Al- 
most before the motor quit turning, car- 
loads of officers went hurtling over the 
roads to the field and a group rushed the 
plane, overpowering both pilot and pas- 
senger. 

“Hand over the plates,” demanded the 
Army and, without waiting for the flyers 
to comply, grabbed the cameras, exposed 
every film and smashed them while the 
pilot and passenger protested vocifer- 
ously. 

The job well done, the officers then de- 
manded that their prisoners give an ac- 
count of themselves. A private contract- 
ing firm building the plant had hired the 
pilot and photographer to make aerial 
photographs of it—but had neglected to 
notify the Army. The firm demanded 
that the pilot and photographer make 
new air shots to replace the ones de- 
stroyed by the officers. 

“Oh, no,” replied the flyers. They de- 
manded and got their pay for the de- 
stroyed plates. 

Not long ago, a flying friend of mine 
took an acquaintance up for a free ride in 
his private airplane—just a little courtesy 
flight. But it ended with a lot of embar- 
rassment for both. 

“Hey,” demanded the passenger, during 
the flight, “There’s where I work. How 
about circling it a few times so I can 
wave at the boys?” 

He pointed out a big industrial plant— 
a huge, rambling place surrounded by a 
high steel fence with guards at each en- 
trance and spotlights conveniently placed. 
The plant was working on important de- 
fense orders—but the pilot didn’t know 
it. Obligingly he went lower and circled 
a few times. The guards apparently were 
frantic. 

“They see us,” chortled the passenger, 
gleefully, “they see us.” 

They continued their trip, finally head- 
ing back to the home airport. They 
reached it just in time to see some police 
cars, sirens screaming, turn into the air- 
port drive. The pilot had a few tough 
hours convincing police that it was only a 
harmless flight and that he and his free 
passenger were not foreign spies—and in 
talking the local CAB inspector away 


| from snatching his license. 


“It’s a good thing,” the manager of the 
factory advised my friend the pilot, “that 
you didn’t try to take any pictures—be- 
cause you'd now be in the jug that has 
no key.” 

You can buy some excellent air photos 
of that same factory for one cent each on 
picture postcards in the town’s leading 


| drugstores—but apparently the police and 


factory management don’t know it. 

Some time ago an organization of east- 
ern Ohio artists—fellows who are promi- 
nent in business or professional but 
dabble with art as a hobby—held their an- 
nual meeting in Youngstown, O., an im- 
portant steel center. Most of the artists 
decided to paint beautiful scenes in Mill 


| Creek Park, a beautiful natural scene. A 


few of the visitors, prominent business 
men from a nearby city, excused them- 
selves. “We'd rather try some steel plant 
scenes,” they explained. 

Setting up their easels near a plant in 


















To the Chief of the 
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interests of the National Defense Program. 
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a suburban town, they went to work, ob- 
livious to the excitement they were caus- 


ing. Suddenly they found themselves 
surrounded by burly uniformed cops. 
The police smashed their easels then 


dragged them roughly into a police patrol 
car. 


Spies, huh,” sneered one cop. 

The businessmen told their story— 
which apparently wasn’t believed by the 
police. 


Who do you know who'll vouch for 
you?” demanded the police. 

The strangers knew plenty of people— 
but all of them were artists far from tel- 
ephones in the park. The visitors spent 
several uncomfortable hours until dark- 
ness drove the local artists home and one 
could be found to vouch for them. 

One Army officer explained the situa- 

yn this way: 

‘Any foreign nation interested in what 
we are doing for defense right now prob- 
ably has pretty complete drawings and 
air photos of most of our defenses—but 
they probably aren’t up to the minute. 
And if they aren’t up to the minute, they 
don’t know exactly what we are doing. 

“Aerial photos of military establish- 
ments tell a lot of secrets—more than you 
would suspect. Therefore, it’s to our best 
interests to prevent them—especially the 
latest ones—from falling into the wrong 
hands.” 

Which may give you an idea on how 
private flyers can co-operate—by care- 
fully steering clear of such establish- 
ments 

END 


Hangar Trouble 


T. Piper, president of the Piper Air- 

* craft Corporation, in commenting on 
the present shortage of hangar facilities 
for private airplanes, said recently that 
municipalities are shortsighted in their 
airplane housing development. He se- 
verely criticized the present trend toward 
the construction of large expensive han- 
“purely for the purpose of looking 
imposing and beautiful.” 

“We do not store our private automo- 
biles in garages that look like the Lin- 
coln Memorial,” Mr. Piper stated. “Private 
pilots need more hangar space and are 
not interested in how fancy a roof they 
have over their heads.” The present 
trend toward individual “T” type hangars 
for small airplanes was commended by 
him as a sensible solution to the housing 
problem. “These units, built in inter- 
locking form, can be constructed for less 
than $500 a unit and are large enough to 
accommodate 90 per cent of present type 
of private aircraft. Current hangar rental 
rates would pay for these units in three 
years’ time thus netting the city an hon- 
est-to-goodness revenue.” 

Mr. Piper pointed out that the airlines 
and military authorities are developing 
the philosophy that their large ships no 
longer need to be stored under cover ex- 
cept for overhaul and maintenance work, 
thus obviating the need for expensive 
long-spanned buildings costing hundreds 
of thousands of dollars which never can 
expect to be amortized. 

“Private owners do not prefer to have 


gars 
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their airplanes stored with 20 others un- 
der one roof,” Mr. Piper continued, “not 
only from the standpoint of fire hazard 
but inconvenience in getting their ships 
in and out of the hangar. It is invariably 
the case that Dr. Jones finds his airplane 
tucked away in the corner with 15 air- 
planes to be moved before his can be 
reached. With the individual type of 
hangar each owner can carry his own key, 
move his airplane in and out at will with 
no assistance or delay. Hangars can be 
so designed that, with doors opening on 
both sides, the plane owner may taxi 
right in and out of his stall.” 

Mr. Piper, whose company manufac- 
tures more than half the privately owned 
aircraft in the United States, announced 


83 


recently that production facilities at his 
Lock Haven plant were being geared for 
the production of over 10,000 Cubs a year. 
A present backlog of over 1,000 orders is 
keeping 1,200 employees busy on three 
shifts producing 100 aircraft per week. 


Starlight Flyers 


HE first domestic American airline to 

conduct such a course, TWA has started 
training its pilots in the intricacies of 
celestial navigation. According to TWA 
officials, the object of the course is to en- 
able every pilot on that line to fly a plane 
“anywhere in the world” without the 
need of ground or radio navigation aids 
now used by all domestic airlines. 
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course prepares for immediate 
employment with Airline, at 
Airport or with Factory as 
Gov't Rated Airplane and En- 
gine Mechanic. Big demand for 
these Lincoln Graduates 
Start Training Now At 
Lincoin 
Wonderful opportunities ahead 


This complete school of Avia- 
tion, modernly equipped 
competently staffed, offers you 


advantages not found in any 
other school. Find out about 
them. MAIL COUPON TO- 
— for complete informa- 


LINCOLN AERONAUTICAL INSTITUTE 
LINCOLN AIRPLANE & FLYING SCHOOL 


137 Aircraft Building, 


Lincoin, Nebraska 





Lincoin Aeronautical Institute, 
Lincoin Air 


& Flying School, 


plane 
137 Aircraft Building, ‘inesin, Nebraska. 


I'm interested in a career in Aviation and would like you to send me full 
information about your courses and the special advantages offered at your 
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Wood Comes Back | 


(Continued from page 35) 





damage to metal construction. 

Claims for the new method of construc- 
tion are: 

Cheapness. This same plane, which 
will sell at under $2,500, would cost from 
25 per cent to 50 per cent more if con- 
structed entirely of metal. Tools neces- 
sary to reach a production of 10 ships a 
month would cost only $300. Unskilled 
labor can be used extensively. 

Lightness. The plane now undergoing 
tests is 50 pounds lighter than competitive 
aircraft, including those using a metal 
tube fuselage. 

Speed. The plane is from 10 
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also tests for the Timm Aircraft Corpora- 
tion. Greenwood has done much of the 
testing himself. 

Greenwood, born in Fort Howard, Wis., 
and graduate of Tex Rankin’s school at 
Portland in 1927, first became interested 
in wood construction for airplanes in 
1935. He watched foreign boats come 
into Portland, load tons of aircraft spruce 
for Italy, Germany, Japan, England and 
Russia 

“I began checking up in Jane’s ‘All the 


World’s Aircraft’ and found that 109 
types of foreign airplanes were being 
built with spruce and Port Orford ce- 


dar,” he says. “I discovered that the in- 
terest in this kind of construction was 
wide everywhere but in the United 
States.” 
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The ships, in order, have been: 

(1) A two-place, high wing menoplane 
with 125 h.p. in-line engine motor. 

(2) A single-place midwing monoplane 
with a 50 h.p. Salmson radial engine. 

(3) A two-place low-wing monoplane, 
powered with two 50 h.p. Menascos. 

(4) A two-place low-wing monoplane, 
powered with two 60 h.p. Franklins. 

(5) A two-place low-wing monoplane 
with a 65 h.p. Continental (prototype of 
present low-wing trainer). 

(6) The Model CT-6A, described in this 
article. 

(7) A two-place low-wing monoplane 
with an 80 h.p. Continental. 

All of these planes have flown satisfac- 
torily and without structural failure of 
any kind. 

Greenwood firmly believes 





to 20 m.p.h. faster than any ship 
in its class save one. 

Materials. Always available 

Repiacements. Repairs are 
cheep and easily made. 

These, of course, are the claims 
of the Plxweve Aircraft Com- 
pany. The writer has seen the 
ship fly and perform and it 
seems to measure up to all per- 
formance claims. 

Returning to the geodetic 
principle, there’s nothing new 
about it, except in its applica- 
tion to aircraft construction. 
Perhaps it would be better to 
qualify and say American air- 
craft construction. For the 
femed Vickers Wellington, the 
British bomber, is geodetic. It 
is understood, however, that the 








that if he chose to build much 
larger planes of wood he would 
be greeted with even greater 
success. His financial road has 
been none too smooth and he has 
been forced to the development 
and approval of one model and 
a small one at that. 

“Up to a certain point,” he 
says, “the larger the airplane the 
more adaptable it is to the geo- 
detic-plastic type of construc- 
tion. I wouldn’t have a qualm 
about building anything of wood 
up to three tons gross. In fact, 
I think that it’s ideal.” 

Greenwood says that at pres- 
ent three governments—Cana- 
dian, Chinese and one in South 
America—are interested in his 
method. 








plane is metal geodetic in type, 
with even the geodetic strip- 
ping being of this material 

The Egyptians are credited 
with using the principle first 
used in the construction 
roofs, battleship masts, 
(to mention just a few of its applications 
for centuries. 

There is even a rumor that an Italiar 
in Los Angeles experimented with it iz 
aircraft construction some 15 or 20 years 


t has peer 
of round-domed 


church 


steeples 


ago. The writer could discover no rec- 
ord of the inventor or his craft, but ru- 
mor is that he didn’t build strongly 
enough. 


Credit for the beginnings of this par- 
ticular geodetic-plastic principle goes t 
Alan Greenwood, former director of avia- 
tion for the state of Oregon. He is now 
the guiding hand in the Plxweve organ- 
ization. Engineering is credited to Curtis 
L. Bates, chief engineer of the Aero In- 
dustries Technical Institute. Some of the 
test flying was done by Allen Russell, wh: 


. And when they fly up to get a close 


look, ‘bango!’ I'll let them have it! 


Greenwood found two Portland young 
men who were experimenting with the 


geodetic principle They were Gene 
Pulcipher and George Yates. They had 
the idea of using tubing, rather than 


wood. Greenwood immediately pitched 
in with them 

“We started with tubing, turned to 
wood when we found it was lighter, less 
expensive, easier to work and that fewer 
workers were needed,’ Greenwood says. 
“It was at about this time that the British 
began to have luck with metal stripping. 
We tried compromises, found that tl 
structure should be either all wood or all 
metal. We finally turned to wood.” 

Seven planes have been built since ex- 
periments were begun in 1936. Green- 
wood, completely sold on his idea, gave 
up his aviation job with the state of Ore- 
gon. 


“They have to be, even in the 
face of the trend to metal, be- 
cause they either have no sup- 
ply of metal at all. or it is too 
expensive to be practical. They haven't 
the skilled labor, they haven’t the jigs 
and other equipment for metal work.” 

For months the little trainer has been 
flown around Southern California by 
Greenwood. Greenwood, who weighs 
about 230 pounds and is more than six 
feet, three inches tall, assures everybody 
that they won’t find the cockpit crowded 
—it has been designed for him. 

“T’ve put it through every stunt I can 
think of,” he says. “It’ll take anything.” 
END 
Eight a Day 
TEARMAN primary trainers are rolling 

off the factory’s production line in 
Wichita, Kan., at the rate of one every 


three hours. Hundreds of these ships are 
being supplied to the Army and Navy. 
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important Advantages 
of the Light Airplane 
in Defense Service In our urgent production for National 
Light planes ats landed on overlook essential protection for our civil necessities- We must defend 
roads. all fields. beaches both from “within” and from “without” to insure our satety- Light 
and many places inaccessible planes are a vital necessity to achieve this security- 
to heavier planes: 
bd PATROLS — Light planes are most AUXILIARY MILITARY sERVICE—For 
Light planes, conte pena at efficient for patroling and guarding patrol scouting. observation. photog: 
"tree NOP Je and ye _ our forests. pipe lines. water systems raphy and messenger service “behind 
speeds ;mpossible with heav- power lines. railroads. etc. the lines.” the light plane provides 
d t h i lanes 
oa suum’ TRANSPORTATION —Light planes pro- ne en = gna = 
Only | ht planes can be puilt vide the quick. handy means for 
in Y ficient numbers quickly. emergency delivery of small goods PILOT TRAINING—Ove" 50,000 pilots 
to provide the primary training and executive transportation in de- have alread been give™ primary 
equipment necessary to build fense work. training in light planes under the 
a Nation of Pilots- ; , Government Civilian Pilot Training 
EMERGENCIES — When epidemics Program. In no other WOY can so many 
Light planes have already and floods threaten, light planes pilots be trained so quickly: 
trained more than 50,000 civil- render indispensable service in the 
san pilots. emergencies For these and hundreds of other vital 
; defense jobs. America is dependent 
The average person can fly ¢ FARM AND RANGE _— pusting crops on light planes- The light plane indus 
Taylorcralt after only & hours from depletion by insects and patrol- try already has the production facili- 
instruction. ing our cattle ranges are jobs for the ties and the capacity to handle this 
9s provide the low- light plane to insure our food supplies- essential task. 
* Write for o new free catalog of the modern. low-priced 
Taylorcratt airplanes and information on flying instruction. 
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| Learned About... | 


(Continued from page 41) 








night time to speak of, but the weather 
was nice, so they hopped at two a.m 
They found the airport they sought. And 
they made a perfect landing—20 feet off 
the ground. Neither was injured, but the 
plane was pretty well stacked. The 
wheels went through the wings and it 
was a high-wing monoplane, so that gives 
you some idea. 

I knew a pilot once who flew with 
neither navigation lights nor instruments 
One of his pet tricks was to fly with a 
flashlight which he used to illuminate 
some high-tension wires he landed ove! 
Eventually he and the high-tension wires 
ended with a fatal acquaintance. You 
might say that their paths crossed 

In the Air Corps, night flying 
sulted in several fatal accidents 


has re- 
The } pi- 


lots haven’t lived to tell us about it but 
we know, from circumstantial evidence, 
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When the present emergency is over will you be 
up the ladder far enough to capitalize on the 
commercial opportunities that post war aviation 











will open up to you? Fletcher trained men are 
stepping into better position right now. Aircraft 
factories themselves specify this training and it 
can prepare you, too, for leadership work and 
© permanent place in the industry. Write today 
for details of what Fletcher can do for you. 


FLETCHER 
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247 Fletcher Bidg., Burbank, Calif. 
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that they became dis-orientated and that 
before they could re-establish their 
senses, their planes’ positions and their 
distance from the ground, it was all over. 

Then, of course, there’s the story of the 
pilot who was flying over the calm lake 
in the moonlight. Pretty soon he 
sure whether he was looking up at the 
moon or up at the moon’s reflection in the 
lake. But, to get back to the closest call 
I’ve had in 2.000 hours of military flying: 

We turn back to a time when I had 
about 400 hours. To be accurate, it is 
about seven o’clock on December 3, 1939 
The location is March Field. I am a sec- 
ond lieutenant in the 95th Attack Squad- 
ron. I'm flying a Northrop A-17A with 
a 750 h.p. Pratt & Whitney engine in the 
nose. There are 35 other officers flying 35 
other ships. This is a big night. We're 
having an Army air show to benefit the 
Army Relief Association, a charitable or- 
ganization which takes care of the de- 
pendents of soldiers. 

There are 10,000 people on _ hand. 
They've been drifting in all day from all 
parts of southern California. This pilot 
is flying the right wing of a flight. In the 
plane with me is a mechanic, Sergeant 
Davis. 

Instructions are issued. Thirty-six 
A-17A’s are to leave the runway, fly to 
3,500 feet. Each ship is equipped with 
three flares. Each ship will drop one. 
Thirty-six flares will make a lot of light, 
and we'll look pretty diving down faster 
than the flares float and flying over the 
March Field hangars. To add to the fes- 
tivity, the 63rd Coast Artillery will be 
shooting searchlights into the sky. 

What’s the weather? It’s pretty cold 
out at March this December night. But, 
to the pilots, that isn’t important, except 
that it has indirectly hampered us. Off 
to the west are orange groves. Citrus 
growers, for the past few nights, have 
been smudging their groves to keep frost 
off their fruit. They burn an oily smudge 
in pots beneath the trees. Frost comes 
when the air is still. There is no wind 
to blow the smudge away. So it has 


wasn’t 


tricked up the atmosphere plenty. From 
0 to 1,000 feet. we have smudge. Not too 
heavy. Nowhere instrument density. 
Visibility is about three miles. And on 


top of that 1,000 feet she’s clear as a bell. 
Note, please, that there is nothing par- 
ticularly unusual about the weather. In 
other parts of the country, factories, 
smelters, smoke from open fires and 
chimneys, and numerous other phenom- 
ena, can mess uv atmosphere much worse. 

So we take off. It’s very pretty. I fol- 
low an old Air Corps rule which is ap- 
plicable to anyone who flies formation. 
That is to forget about the horizon and 
take bearings and maintain attitude by 
watching the leader. Reducing it to lay 
talk, he’s the horizon. If he goes up, his 
plane rises in your vision and you go up. 
If he goes down, his plane drops in your 
vision and you go down after him. 

So I make my first mistake. I turn off 
my instrument lights. He’s out there to 
my left and in front. I follow him and— 
oh, well, I'm tired, anyway. H has been 
a hard day. 

We drop the flares the first time, dive 
under them, dust the tops of the hangars, 
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climb . . . back up into that haze. We go 
around into position, drop the second set 
of flares and dive the second time. I’m 
thinking how swell this must look from 
the ground. 

In fact, for a few seconds, I’m thinking 
about a lot of things, none of them hav 
ing to do with flying. At night, as I said 
death comes quickly. You have to be on 
your toes all the time, ready for action 
particularly when you are doing anything 
that requires a change of attitude 
whether in or out of formation. 

My leader, at this point, seems to be 
climbing. He’s climbing right on up. I 
come back to life with a start. Boy, oh, 
boy, is he going up! 

“He’s going to stall and spin off!” I 
mutter to myself between tightly clenched 
teeth. So at this point, not knowing that 
in a matter of split seconds 1 have picked 
up a 90° error, and that my leader is not 
climbing but is making a steep banking 
turn to the left, I pull out of formation. 

I have no time to put on my lights. I 
don’t know where I am or where I am 
going. Behind me are the blurred lights 
of the field. The smudge-overcast has 
hidden the lights of Riverside from me. 
I know only that I am a couple hundred 
feet off the ground, but I’m not quite sure 
of even that. 

My engine revs up and my controls 
stiffen. This means excess speed. Now 
I’m pretty sure I’ve gone haywire. And, 
in a case like this, I know only one rule. 
This is to take my hands and feet off the 
controls and let my stable little ship fig- 
ure things out for itself. Maybe there 
isn’t time for this. Maybe death is now 
a fraction of a second away. All that I 
have written from the moment I have 
thought my leader has been climbing too 
steeply has occurred in less than seconds. 

That thing that guides al] our destinies 
saves me. That excess speed pulls up my 
nose as I let go of the stick. I do not 
know it, but I am close to the hummocks 
at the southwest of March Field. They 
rise treacherously from the level of the 
valley, only a few score feet at first—but 
enough to cause trouble—and how! 

Then comes the shock as the plane 
mushes. A jar at the tail! The plane 
climbs. I get the lights on. 1 climb some 
more, turn, go back, find my place in the 
squadron. Nobody, apparently, has missed 
me. Pretty soon we drop the third set of 
flares. We all dive down under them and 
dust off the hangars. It is very, very 
pretty. Boy, am I glad to be there! 

And we land. I level off, lose speed, 
drop my tail—and there is a scraping and 
a sliding. I stop much quicker than usual. 
I get out of everybody’s way, head for the 
hangar and take a look. I have knocked 
the tail whee! off of my plane! 

Specifically, here’s what happened 
When my leader went into his left bank 
I suddenly lost my bearings. Believing 
him to be climbing too steeply, instead of 
realizing that he was banking left and in 
level flight, I supposedly leveled off. But 
what I actually did was nose downward, 
with my left wing down, too. Instead of 
flying level I was cocked up sidewise and 
diving at the ground at a speed of ap- 
proximately 200 m.p.h. 

My release of pressure on the controls 
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One of the Most Complete Schools of Its Kind 
In Equipment and Training Courses! 


Yes, aviation is booming at SPARTAN! This 
modern school is right in the midst of vital avia- 
tion sudiiiies....00m is recognized as playing an 
important part in America’s aviation program by 
turning out excellently trained men to help meet 
the big demand of the industry. 

SPARTAN is also recognized as a progressive 
school that is keeping step with the rapid advance 
of aviation. This wide-awake school is forging 
ahead with a $750,000 expansion program of its 
own...new buildings, new equipment, new tech- 
nical courses, new training planes, new advanced 
training facilities which provide tremendous ad- 
vantages for its students. 

Aviation is more than an industry...it is op- 


portunity... for you! Now is the time for you to 
prepare yourself to take advantage of this oppor- 
tunity...at SPARTAN, a Government Approved 
and industry-recognized school equipped to give 
you the broad and complete training so necessary 
for a successful aviation career. 

Accredited experienced SPARTAN instructors 
are ready to give you intensive personalized train- 
ing in whatever field of aviation you choose— 
Flight, Mechanics, Engineering, Radio, Meteor- 
ology, Instrument Mechanics. 

Get the new Spartan catalog which gives all the 
facts about SPARTAN’S superior training facilities 
and courses. No Spartan salesman will call on you. 
Catalog tells the complete story. Mail coupon now! 
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Spartan School of Aeronautics—Captain Maxwell W. Balfour, Director 
Address Dept. PA-71, Tulsa, Oklahoma 


Send me your new Catalog describing in detail the SPARTAN courses I have checked, also stating 
tuition and living expenses. 





Check Courses 
You Prefer: 


O Commercial Pilot 





D Airline Service 


ee 


C.) Air Transport Pilot Mechanic ; 
re hea Wace a aed aoa ee tee ecid nla eh ca ober a O Commercial Flight Aircraft or Engine 
Instructer Mechanic 
I ae Sa Se a a a a D Air Transport OC Radio Maintenance 
Engineering and Operations 
ee LA ns Ce ee eo 0 SS es ee Re eS D Aeronautical O Private Pilot Course 
E Engineering C Weather Forecasting 


| Previous Education C Aircraft Sheet Meta! CO Instrument Technician 














% ne 


1. Accurate 
TIME 


PIECE 





3. Split- : 4 

Second os 4. M.P.H. 
STOP WATCH _ TACHOMETER 
JUST THE 
tHinc FoR AVIATION 
Here’s the most MODERN wrist watch in the 


world—and it’s yours for only $3.00 a month! 
ONE DOLLAR down buys it—think of the prac- 
tical advantages and convenience of having— 
on your own wrist FOUR WATCHES IN ONE! 


SIMPLE TO OPERATE 
The smart, compact MONROE 4-in-1 Wrist 
TWO tiny levers to control ALL extra 
dial is separate and clear— reac 
your Watch you get complete 
uses Of the 4-in-l. It te — ( 
high grade wrist watch d it’ pre 
STOP WATCH with TIME “Ol T re. Pre 
and it’s a TACHOMETER to te er | 
lever again and it's a TELEMETER 
from source of light-and-sound! 


ONE YEAR WRITTEN bo mecoree the 
This protects you against any defe It 
proof that the makers of your MONROE “Wat h stand 
back of their product. In addit yn ir mor 
back guarantee! If not satisfied, 
10 days and your money will be 


10-DAY TRIAL OFFER! 


Fill out the coupon at once—pay P 
ery of your MONROE Watct 












tman $1 







LOWEST CASH PRICE— 
NO INTEREST OR 
CARRYING CHARGES 






225 W.34St., New York City 





UNEEDA, Dept. F-7 : 
225 West 34th St.. New York City H 
Send MONROE 4-in-1 Wrist Wat H 

1 will pay $1 on delivery and $ : 

. 

. 

POR” vvessmsseinees cee ‘ Ag : 
. 

. H 
DD: cconpndeponticastassueen : 
. 

. 

. 

City a? Rrat : 
rrr eee ee eee ee eee eee eee res 
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Needs You 


For 12 years, A. U. 
has successfully pre- 
pared men for Avia- 
tion. We have an out- 
standing reputation in 
the industry for sup- 
SSNS plying excellently 
trained, highly skilled graduates. 
ACCREDITED by the United States 
Army Air Corps . . . by the Illinois 
State Board of Education . . . and 
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let the ship level and the wing came up. 
The ship, mushing a bit, came so close to 
ending my career and that of Sergeant 
Davis that the tail wheel actually struck 
a hummock! 

Some day, I think I'll sit down and fig- 
ure what would have happened if I'd 
hung onto the stick one-tenth of a second 
longer. No, on second thought, I'll skip 
it. I might scare myself too much. 

END 
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Air Guard to Be Resumed 

Upon the recent advice of General Con- 
nelly, AOPA is to restart AIR GUARD 
operations according to the recent report 
of J. B. Hartranft, Jr., AOPA’s Executive 
Secretary. Only question is regarding 
availability of Army Extension Course 
texts used in AIR GUARD work. 

Several texts have recently been re- 
placed with revised volumes. In some 
cases there has also been an advance in 
price charged by the Government Print- 
ing Office which will add to the cost of 
the AIR GUARD courses. 

It seems evident that the Government 
is not in the near future anticipating 
formation of a civilian air reserve. Gen- 
eral Connelly in his recent recommenda- 
tion advised resumption of AOPA’s AIR 
GUARD with the idea of merging it with 
any government plan that may be de- 
vised at a later date. 

Any AOPA pilots interested in AIR 
GUARD training should write to AOPA, 
Transportation Building, Chicago, for lat- 
est information and application forms. 
Only citizens of the U.S. may participate 
in this work. Although no provision has 
been made for lady members in the reg- 
ular AIR GUARD training, the formation 


of women’s auxiliaries is encouraged. 


Hotel Service 
By the time this column has appeared 
in print, the AOPA hotel cards should 
have been received by all members in 
good standing. This service is only in 
the embryo state, and we ask the co- 
operation of members in helping us to 
expand this new membership aid. Your 
recommendations regarding selection of 
hotels and general improvements in the 
service will be helpful in the further ex- 

pansion of this department. 


Women Only 

Last month we showed a picture and 
described the new AOPA jacket for 
AOPA pilots. We are pleased to an- 
nounce that a special ladies’ garment is 
now being designed by Marion Florsheim 
of New York City and will be available 
probably by the time this issue of AOPA 
is in members’ hands. Women AOPA 
pilots—Write Chicago for details! 


Real Fireworks 
As we have reported several times both 
in this column and the AOPA Section, 
AOPA has been working on a solution 
to the traffic problems at airports having 
heavy airline schedules and _ student 
traffic. 


July, 1941 


Among the ideas advanced recently is 
one suggestion to shoot an improved-type 
rocket to warn of the approach of an air- 
liner. 

In this connection AOPA is working 
with Aerial Products, Inc., of New York 
and at the date of this writing, progress 
is indicated by the development of a 
rocket with folding telescoping vanes at- 
tached thereto into a 37 mm. shell. At 
the time the trigger of the pistol is fired 
a small powder charge, 4% that normally 
used in a 37 mm. signal, expels the rocket 
flare assembly and simultaneously ignites 
a fuse on the rocket. By the time the 
flare attains an altitude of 40 feet the 
rocket charge becomes the main propel- 
ling force carrying the projectile to 
heights varying between 850 and 1,000 
feet. Ordinary parachute flares projected 
from a pistol attain heights of only 175 
to 200 feet. The new type flare, a dem- 
onstration of which was observed re- 
cently by AOPA’s Executive Secretary, 
wili eliminate the danger of forest fires 
as it is calculated to burn out at 400 feet. 
Present specifications call for a burning 
time of 30-35 seconds and 25-30,000 can- 
dle power. 

Complete tests are to be conducted 
within the next few days by AOPA and 
it is believed these flares may prove to 
be an effective means of warning pilots 
during daylight hours as well as during 
darkness. 


Last Call for Spink Wawasee 


A few more openings are available at 
the Hotel Spink Wawasee for AOPA’s 
week-end outing, June 21 and 22. This 
is a closed flight; only AOPA pilots and 
their guests, please. We regret that we 
must insist on advance_ reservations. 
The amount of space available is strictly 
limited and the management will be un- 
able to accommodate “unexpected arri- 
vals.” Send in for your reservation form 
while you think of it. Cost is $6.00 
per person which covers three meals, 
hotel room, and the “run of the hotel” 
including the beach, water sports, fishing, 
etc. A check on the reservation file now 
shows that AOPA members from six 
states will be on hand. Better get your 
party arranged and join the fun. 
Full information as to location will be 
sent with reservation forms. 


now 


NOW 


Gold Bond Membership Drive 


All AOPA members will shortly re- 
ceive a “Gold Bond.” This Bond is worth 
$1.00 when endorsed by the member and 
sent in with the application of a new 
member. In this way AOPA members 
help increase AOPA membership and at 
the same time aid a close pilot friend. 
Only one Gold Bond will be sent to each 
member. In addition, credit for new 
members obtained under the Gold Bond 
plan may be credited toward the 
“booster-member” wrist tag award given 
by AOPA to any member who obtains 
five new members. These are important 
times for AOPA to increase its member- 
ship so the voice of non-scheduled avia- 
tion may be heard. Do your part now 
by getting your Gold Bond member and 
becoming a booster-member! 

END 
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A Group of Flight Instructors 


Pick Your Job 
in Aviation 
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...and Train to Get it! 


QUICK FACTS 
ON COURSES 


Aircraft Sheet Metal Course 
Complete... .$168 
Engine Course (Repairs and 
Maintenance). . . .$450 
Airplane Course (Manufactur- 
ing and Maintenance). . .$450 
Private Pilot Course... .$375 
Commercial Pilot Course (1 
and 2-S rating)... .$2350 
Instructor's rating is $225 
additional 


Below are pictured our Air- 
craft Sheet Metal School, in 
St. Louis, and our School and 
Hangars at Lambert-St. Louis 
Airport. In addition we op- 
erate our private Kratz Field. 













The job is ready when you are. A 
good job that pays well... in the 
branch of aviation you prefer. But to get 
the pick of today’s openings you need 
training, under expert instructors, in a 
high-ranking institution. This is the op- 
portunity offered to ambitious young men 
by the St. Louis School of Aeronautics. 

Aircraft Workers in Demand 


If you want to qualify in 6 weeks as 
an AIRCRAFT SHEET METAL WORKER, 
enroll in our Factory Training Division. 
In well-equipped shops and classrooms 
you will learn by doing: reading blue 
prints, forming and assembling sheet 
metal parts, acquiring skill with tools. 
Requests for graduates of our Sheet 
Metal Course are consistently in excess 
of the supply. 


You will receive the same practical 
instruction if you choose the ENGINE 
COURSE, on repairs and maintenance, 
or the AIRPLANE COURSE, on manufac- 
turing and maintenance. 


11 Years of Flying Instruction 


The Flying Courses of St. Louis School of Aero- 
nautics have a notable reputation, resulting from 
our 11 consecutive years of aviation training. 
PRIVATE PILOT, COMMERICAL PILOT and IN- 
STRUCTORS’ COURSES are taught at our Private 
Flying Field, supplementing our school and hangars 
at Lambert-St. Louis Airport. Advanced flying in- 
struction is approved by the Civil Aeronautics 
Authority. 

One of these branches of aviation holds your big 
chance. The sooner you train, the sooner you will 
earn . . . and the sooner you will advance to a 
still better job. Mail the coupon below for a per- 
sonal reply on the course of particular interest to 
you. Do it today! 


ST. LOUIS SCHOOL OF AERONAUTICS, INC. 
4824 Washington Blvd., St. Louis, Mo. 
Now in Our llth Year of Aviation Training 


St. Louis, Mo. 


checked. 


St. Louis School of Aeronautics, Inc. 
4824 Washington Blvd. ] Engine 


Please send full information at 


once on the 


Terre t reer eee eee eee eee eee eee eee eee eee eee) 


City and State ......cccccccccccccccccccseses ee 


Approved by Civil Aeronautics Authority as an advanced Flying School 


() Aircraft Sheet Metal 


() Airplane 

(_] Private Pilot 

couse £ have ) Commercial Pilot 
() Instructor's Rating 


PA-7 
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Ideal Airport 


(Continued from page 26) 








yet. This field also would serve an aircraft 
manufacturing industry and would | 
main field for the publicly-owne¢ 
Canada Air Lines then planning its tra 
continental services. The other field wot 
be situated on the outskirts of the business 
district on part of one of the islands fring 
ing Toronto’s business district waterfront 
and forming a natural harbor for the cit 
It would be within five minutes of the bus 
ness section of the city 

Those two airports have been built at a 
cost of $2,000,000. They are com tl 
all latest safety features insofar that planes 
can land on them, that there is an adminis 
tration building on each, that there is at 
least one hangar on each. The M 
port is being used by Trans-Canada Air 
Lines on its flights to and from the Can 
adian Pacific Coast but it has 


aiton air- 


Stor Stefices 
over by the Royal Canadian Air Force for 
the duration of the war. Comme 1 
private flying this year s\ 1 the 
land airport as runways are extended t 
4,000 feet. But so far neither airport nor 
any other in the Toronto area caters t 
scheduled airliners plying to and fro be 
tween the United States and Canadz 
Orphan city of the airlines though Tor- 


REAL ENGINE VALUE 


G. H. Q. GAS ENGINE 
vow $4.95 


ONLY 














A large bore engine ata 
lower price than any 
small bore engine. 











This is a miniature gasoline engine that re 

operates. Mass production methods and ent} 
siastic reception have enabled us to redu 
price from $35.00 originally to the NEW 
PRICE OF $4.95. Over 15,000 sold ir é 
yvear—over 50,000 in use toda rHE NEW IM 
PROVED 1941 MODEL KIT IS ABSOLUTI 

LY COMPLETE with coil, condenser, plug 


simple illustrated instructions, gas tank, et 


LOW 


For Model Planes. Boats. Midget Cars. etc 





All Parts Finished and Guaranteed 
All Machining Dene. 

Ne Mechanical Knowledge Required. 

1/5 Hersepewer—NAA Class © Engine 





Average assembly time 30 minutes. 
ONLY A SCREW DRIVER NEEDED 


FACTORY ASSEMBLED oA 
READY-TO-RUN wa 


Dealers Wanted 
gine or 6c for Jumbo catalog 

















SEND ONLY $1.00 
Shipped Collect C.0.D. Same Day 


G.H.Q. MOTORS, Dept.P,40E. 21st, New York 
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onto has been called, fact is that it is a 
prize over which a number of airlines are 
fighting. Toronto is a traffic plum which 
five airlines right now are trying to snatch 
Two of them will be successful, one Can- 
adian and one American. Meanwhile avia- 
tion authorities and legal minds in Wash- 
ington and Ottawa are busy pulling the 
strings which will award that plum to two 
airlines Until Washington and Ottawa 
reach an agreement Toronto will remain 
1 scheduled airlines, the 

one of Canada’s four leading cities in 
that position. Montreal, Winnipeg and 
Vancouver all have international airlines 





without internati 


giving daily service. 

n to Toronto’s difficulty 
would be a shuttle service between Toronto 
and Buffalo. This suits one of the five 


Simplest solt 





uirlines in the struggle, Pennsylvania Cen- 
tral Airlines, operating out of Buffalo in 
south and west directions. It has an appli- 
hise for a Toronto- 
Buffalo service Two other lines have 
applications on file 


ation in for a franc 
somewhat similar 
American Airlines because of its heavy 
traffic at Buffalo wants a service differing 

m the shuttle service from Toronto to 
Buffalo to Detroit allowing passengers to 
and from Buffalo and points east to switch 
at Buffalo, but carrying westward and 
southwestward-bound passengers through 
from Toronto. Canadian Colonial Air- 
lines, United States-owned, wants a serv- 
ice from Toronto via Buffalo, Elmira to 
New York. It already operates a service 
from Montreal via Albany to New York. 
It would complete the triangle with a serv- 
ice from Montreal to Toronto. The fourth 
American airline seeking a franchise into 
Toronto is Northwest Airlines operating 
It wants to com 
plete its service to the Atlantic seaboard 
terminal at New York. It can do 
y coming through Toronto. But 
ire transcontinental service parallels 


that of publicly owned Trans-Canada Air 


westward from Chicago. 





Lines, the only Canadian line with a fran- 
I application 
[he Canadian line wants a terminal for 


transcontinental service in the United 
States at New York Its Canadian ter- 
minal is Moncton, New Brunswick. It 
wants that New York terminal because us- 
ing American-built Lockheed 14-passenger 
planes it can give transcontinental service 
from Seattle via Vancouver two hours 
faster than Northwest Airlines flying via 
Chicago and Toronto to New York. Put 
into operation in March, 1939, by American 
airline executives retained by the Canadian 
government, the Canadian line now offers a 
faster service from the northwest Pacific 
Coast to the Atlantic seaboard than any 
other transcontinental airline. 

Who is to get the Toronto franchise has 
not yet been decided. It is expected that 
some service will be in operation before 
the end of 1940. Diplomatic channels, the 
Department of Transport at Ottawa and the 
Civil Aviation Authority at Washington 
have the deciding to do. Toronto citv 
fathers have little to say on the matter ex- 
cept that they want the municipally-built 
island airport in use as an international 
airport 

There is, as a rule, reciprocity between 
two nations on such matters. If one has an 
entry into the neighboring country then the 
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other has a similar entry elsewhere. Thus 
at present Montreal, Canada’s largest city, 
has Canadian Colonial Airways connecting 
it in a two-hour service with New York. 
Winnipeg, Canada’s fourth city, has inter- 
national service through Northwest Air- 
lines on a service from Winnipeg to Fargo, 
N. D. Vancouver, Canada’s third city, has 
a service counecting it with Seattle 


A 


Trans-Canada Air Lines. Thus two United 
States services operate into Canada as 
against one Canadian into the United 
States. 
usage it would be the Canadian turn on t 
link from Toronto. The complication is 
that the Toronto service desired by the 
Canadian line is not to be just a local serv- 
ice to Buffak Trans-Canada Air Lines 
wants more than that; wants service to 
New York \nd argument of competing 
airlines for the franchise which must be ap- 
proved by Washington as well as Ottawa is 
that Trans-Canada Air Lines wants a 
completion of a transcontinental service 
while the runs from Montreal and Win- 
nipeg into the United States are only local 
runs 

In hearing applications, both government 
boards at Washington and Ottawa will take 
into consideration the financial situation of 
applying airlines, their equipment, record oi 
service and safety and ability to maintain 
the service applied for Che five applicants 


Logically according to diplomatic 








for the Toronto franchise have been ex- 
haustively questioned on those subjects at 
the hearings, especially at Washington early 
this year All companies have good 
operating and safety records. The decision 
up to Washington and Ottawa is on the 
reciprocity angle 
Who will get the franchise into Toront 

Since Trans-Canada is the only Canadian 
line applying it will get a franchise as will 
another line American-owned. But will 
Trans-Canada, which is the Canadian g 
ernment, be satisfied with a local service to 
Buffalo or will Toronto rem 


V- 


an orphan 





city of the airlines till Trans-Canada gets 
its terminal in New York and one of tl 

four other lines gets a local or partly local 
service from the United States into Tor- 


onto: END 





Lucky Wiggins 


(Continued from page 54) 





could make the switch and earn his fee 

Mary got the rope loose, dropped it 
and an instant later was touching ground 
3ut Pate had waited too long. He 
couldn’t control the big ‘chute or twist 
his body around and he struck so hard 
that he broke his shoulder Neither of 
them ever tried that stunt again. Pate 
didn’t get his pay, but Mary collected. 

Mary has just finished a job jumping 
on and off trains as Ann Sheridan’s dou- 
ble and then took her swimming suit 
off the line in back of her North Holly 
wood home and headed for Paramount 
Studios to do a water scene for Paulette 
Goddard. 

But her pet parachute, goggles, helmet 
and boots are within easy reach on a 
closet shelf—for flying is her first love 
And she wants her party dress handy in 
case the phone rings. 

END 
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DON’T WISH 
YOU WERE AN 
AIRPLANE PILOT 


OR AN 
AVIATION MECHANIC 


come to 


Roosevelt 


Be a 
Aviation 
AVIATION S ii j x 
TRniniN choo 


SIGN AND MAIL 


COUPON TODAY AND LEARN TO BE ONE 


MAKE YOUR FUTURE IN THE INDUSTRY WITH A FUTURE 
nnn EEEEEEEIEEEEEEEEEEEEEEEE Ee 


SUMMER CLASSES START JULY 7, 1941 


ROOSEVELT AVIATION SCHOOL—at Roosevelt Field, Mineola, Long Island, N. Y. 


Without obligating me, send details of course checked: 


O PRIVATE PILOT 0 COMMERCIAL PILOT 0 COMBINATION FLIGHT-MECHANIC 
O MASTER AIRPLANE & ENGINE MECHANIC 


P A., July, 1941 
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Sky-Touring in Canada 


(Continued from page 48) 











Canada. Aircraft radio is also limited to 
messages relating to navigation, and only 
in French and English. No commercial 
messages may be sent without a special 
permit and, as few private pilots require 
commercial messages by aircraft radio, 
the regulation is not a hardship. 

There is no restriction on United States 
citizens—even those naturalized citizens of 
what now are enemy countries—entering 
Canada, provided they can assure the im- 
migration inspector at the border airport 
that they are bona fide tourists or are 
coming for ordinary business. Others 
must make special application to the Im- 
migration Commissioner at Ottawa. 

While no explosives, except such as 
may be permitted for signal purposes, and 


HINSTRUMENT FLYERS! | 


The A-1 
Turn Indicator 
SENSITIVITY 
CONTROL 





dicators while in flight—allows you 





reading for varying flight condition $, assuring a 
correct indication of turn at all times 

Get the facts about this latest aid to navigation 
that has been indorsed by the CAA, lea 3 
lines, flying schools, and private flyers thr 
country. 


Low in price. Easily installed. 
Write for complete information. 


AIRCRAFT INSTRUMENT SERVICE 
INCORPORATED 
Detroit City Airport Detroit, Michigan 











Build “America’s = 
Most Wanted . ee 

Gas Model Series” eer 

CLEVELAND PLAYBOYS 


PLAYBOY SR. Big 80” span. Broken many records 
Consistent winner everywhere. Class ©. Kit GP-5017 
(complete except power unit) only $3.95. 


| PLAYBOY JR. —— 
‘las 

- 5006 c. @ p.u 

only $2. 50 

BABY PLAYBOY. Span 


33”. Class A. Kit GP - 4]. 
5008 (c. e. p. u.) only 





‘ 






%-inch Warplanes! 
AIRACOBRA (shown . = 


above). i ee eh oF 

Kits $2.50 ‘ 

SKY eae KET. Span \ 

3149”. Kit SF-75, $3.00. * 

SPITFIRE. Span Rav aaueoren 
27%". Kit SF-73 $2.50 Span 50 y easy to 
MESSERSCHMITT build Excellent Yaying per- 
ME-109. Span formance. Class B Kit 








24%". K a GP-5004 (c. e u.) 
2444”. Kit SF-76.. bo D $2. 50 


Send fer Catalog of ‘America’s FIRST LINE of Models 
—scale, contest, gas, nature models, gliders, etc. Also 
parts and supplies. Send 5c—none free 


CLEVELAND MODEL & SUPPLY CO., INC. 
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no other armament may be carried by 
airplanes, the aerial tourist may carry 
such guns as he would require for a hunt- 
ing trip. Similarly no aerial cameras may 
be in the plane’s equipment, but there is 
no restriction applying to the carrying of 
ordinary cameras as carried by the reg- 
ular kinds of tourists. 

The pilot of a visiting aircraft will be 
required to produce a certificate of air- 
worthiness, as issued by the United States 
Government; his pilot’s certificate, and 
aircraft log book. These are subject to 
examination by customs and immigration 
officers and by any representative of the 
Transport Department or of the Royal 
Canadian Mounted Police. No commer- 
cial work whatsoever, which includes also 
demonstration for sale, will be permitted 
while in Canada. In other words, the air- 
craft must be used solely for purposes of 
health or pleasure to entitle it to admis- 
sion under tourist permit. 

Once you decide to visit Canada in your 
own plane this summer, you ought to se- 
lect the area you will cover first. In some 
districts, such as the summer resorts, fish- 
ing and hunting regions in Ontario and 
Quebec provinces, you will find that floats 
are a necessity to get to the best spots. 
Lakes are landing fields in much of Can- 
ada. But you can get along with your 
usual wheel landing gear, as the number 
of airports has grown in the past year. 
Only with wheels you will not be able to 
land right at the front door of the sum- 
mer cottage, while with pontoons you 
can. In eastern and western Canada 
wheels will be as useful as on the flying 
fields in your home territory. 

There need be no fear that you will 
have to go short on aviation fuel or food; 
there is plenty of both. You will find that 
while most flying fields this year will have 
some form of military activity and a num- 
ber of flying clubs have stopped their 
civilian flying for the duration to concen- 
trate on training air force pilots, there are 
more fields available than ever before. 
Not only have many new fields been built 
for air force training by the government, 
but also many have been built for such 
training by private companies and some 
of these are available. Then there are 
also the fields now used by the publicly- 
owned Trans-Canada Air Lines. Emer- 
gency landing fields for TCA planes are 
stretched right across Canada at about 
50-mile intervals. Radio beams are in 
operation on these airways. 

For those who stay on the beaten path 
—meaning the main airways—and do not 
wander too far from the main cities, there 
is no need to radio or to arrange in ad- 
vance for supplies of any kind. But the 
adventurous who want to go farther 
afield, to virgin fishing and hunting areas, 
who want to fly in the far north, will have 
to make some arrangements in advance 
for supplies of gasoline and oil. They 
will have to equip their planes with 
emergency rations in case of forced land- 
ings in the lake-studded bush country. 
While many fur posts in the northland 
today carry stores of aviation fuel, and 
there are a number of air transport com- 
panies operating in these regions, it is al- 
ways safe to advise ahead of arrival if re- 


4SS0AS4 LORAIN AVE, CLEVELAND, ono. u. s a | plenishments are needed. 
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On Canadian airways and airfields you 
will not find as many privately-owned 
planes as on United States fields. There 
were only 63 private aircraft licensed at 
the end of 1940, the low number being 
partly explained by the fact that many 
pilots have given up private flying during 
the war, have joined the Air Force, have 
joined some other service, or have given 
their planes to the government. Of those 
planes still registered a goodly portion 
are seaplanes, mainly used to fly between 
city and the summer cottage. But there 
are quite a number of small planes on 
the fields, operated by the government- 
sponsored flying clubs, small transport 
operators and flying schools. In the 
northern part of the Dominion are to be 
found the bush freighters and, on the 
transcontinental and the inter-city air- 
ways between Canada and the United 
States, you will come across the latest 
types of passenger transports. 

The 22 government-sponsored flying 
clubs have been in existence since 1927. 
They have been built up largely by gov- 
ernment grants for pilots trained and 
some grants of airplanes. Most private 
flyers from the United States head for 
these fields, where services similar to 
those obtained at American flying club 
fields are available and where the coun- 
try-club atmosphere abounds. Interna- 
tional flying-club meets have been held 
at these Canadian club fields and the vis- 
iting private flyer feels at home at these 
Canadian counterparts to his own home- 
town flying club. 

END 


Airline President 


(Continued from page 43) 














of nothing, the manifold benefits of this 
particular creation. 

The examiners call these witnesses 
“public witnesses” and are very polite 
and deferential. Because they all are big 
names, any Governmental agency will 
find it expedient to be polite to them. 
Endorsements from Chambers of Com- 
merce, Rotary and other service clubs, 
from banks and from big businesses pour 
in. All these are read and admitted to 
the record. You begin to feel that you 
are like Paul Revere, carrying the vital 
future of the countryside in your saddle 
bags. 

This is a comfortable feeling as long as 
you are submitting direct testimony and 
all of it is favorable to you. But there 
comes a point at which it can be over- 
done. You might call, as a witness, a 
consulting engineer or some other’ pro- 
fessional aeronautical authority. The ex- 
aminer would know pretty well what 
kind of a fee you are paying him to give 
your company a prodigious plug. He 
might divide what was said by the esti- 
mated amount of the fee and discount 
that enthusiasm accordingly. 

These experts introduce another ele- 
ment of risk. All of them have a pet 
theory. No matter how carefully you go 
over their testimony beforehand, they'll 
switch the testimony around to that 
theory and discourse upon it if you don’t 
prevent it. A new passenger-carrying 
airline is no place to try out novel theo- 
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TA’ 


LEADERSHIP TRAINING 


Your Passport To A SUCCESSFUL AVIATION CAREER 








The degree of success you achieve in Aviation de- 
pends largely upon the School you attend. Pittsburgh 
Institute of Aeronautic's enviable record for unexcelled 
leadership training is your assurance that P. |. A. is the 
school for YOU. Advantageously located in the "Heart 
of the Aviation Industry" and the hub of the National 
Defense Program—handy to the thousands of newly 
made jobs, ready to be filled. P. |. A.'s exclusively 
owned 185 Acre modern airport training headquarters 
includes modern hangars replete with the latest type 
equipment plus a fleet of new “‘live planes." 

P.1. A.'s Industry-approved, Factory-training method 


F ONE OF AMERICA’S FINEST AVIATION SCHOOLS 
4S 


enables you to step into a responsible, well-pay- 
ing position with many of the nation's leading Air- 
craft Firms. Hundreds of successful P. |. A. grad- 
uates now offer convincing proof that you too can 
attain success in this great industry. Investigate the 
many advantages offered you at P. |. A.—the only 
Government - Approved School between St. Louis 
and New York offeririg com- 
plete courses in Aircraft 
Master Mechanics, Ground 
School and Flight. Mail the 
handy coupon today! 
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17 Aeronautical [ ] Control 


AUGUST G. BECKER, Director, | 
PITTSBURGH INSTITUTE OF AERONAUTICS 


STUDY ¢ | Engineering Tower P. 0. Box 988, Pittsburgh, Pennsylvania | 
IN PITTSBURGH pO Aircraft Master Operation Without cost or obligation please | 
| oe (] Aircraft send me full information on the] 
HEART OF THE jU en A Drafting courses checked. | 
AVIATION 4yili | (_] Instruments 0 ond Bocige Name___ Age___ | 
| ond Gaile Meteorology “ | 

° . Address 
INDUSTRY | LJ Aircraft (_] Aircraft —__—- | 
Welding Mechanics City State | 
1 (_] Airline Procedure (Home Study) PA-4| 
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ries. The examiner will conclude that if 
you win your certificate this expert 
might try to experiment with your line 
to demonstrate some abtruse point or 
other. He won't like that. 

This hearing takes place several months 
after you have filed your application. As 
a matter of routine it is held in Washing- 
ton. If so, circumstances require you to 
engage an expensive list of rooms at some 
big hotel and support this platoon of wit- 
nesses for a couple of weeks at company 
expense. When you check in and unpack 
your baggage you'll probably find that 
some other airline has an equally-expen- 
sive pension list in the same hotel—pos- 
sibly on the same floor. 

That means a hurried, and worried, 
conference with your attorney. Who are 
these people? They’re your competition 
Notice of your intent to start your new 
line has reached them and they’re trying 
to get the certificate for themselves 
After you have finished your direct testi- 
mony and all your witnesses have been 
heard, they have the floor. You have pre- 
sented your case. Now, they present 
theirs. 

Usually the competition is a rival air- 
line. But it may be a railroad system, 
which argues that there is not enough 
passenger traffic on that route to warrant 
splitting it with an airline. They’ll claim 
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Materials: same as those 
specified and supplied to | 
U. S. Army Air Corps 
Flyers. Made of pliable 
brown Horsehide Leather. Leather | 
collar and shoulder epaulets. Double 
knitted hip-band and cuffs. Con- 
cealed heavy-duty zipper and flap 
Include money or- pocket fasteners. Durable lining. 
der or check with Sizes 36 to 46 chest measure. Specify 


penn Fog water height and weight when ordering. 


Send 10c¢ for Latest Flying Suit Circular No. 11 


AERO LEATHER CLOTHING CO. 


79 FERRY ST., BEACON, WN. Y. 
CONTRACTORS TO THE US. ARMY AIR CORPS AND U.S NAVY 





COMING... 


MOST INFORMATIVE AND 
BEAUTIFUL ISSUE IN THE 
HISTORY OF AVIATION... 


SEE PAGE II! 
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that the distance between your proposed 
terminals is just a comfortable sleeper- 
jump and that nobody would ride on your 
line even if it obtained a certificate. The 
examiner will ask whether your airline 
will be able to compete with the railroads 
and bus lines already serving that area. 
You'd better have an answer. You must 
show that existing carriers will not be 
forced out of business or damaged seri- 
ously by what you propose to do. If the 
competition is another airline which 
serves an adjoining area, this argument 
will go on for days. 

Then comes cross-examination. That 
is an experience. It’s the hard way to 
win a certificate. Attorneys for the other 
applicants, or for the competition, will 
rise and flay you. They will rip your 
testimony apart, sentence by sentence and 
phrase by phrase. They will point out 
that you are a well-meaning but slightly 
incompetent person who really doesn’t 
know what it’s all about. You will hear 
yourself described in terms which sound 
like something out of a grand-jury in- 
dictment. 

But you are president of this airline. 
You didn’t get there by being timid. 
You've been in court battles before, prob- 
ably. You are on your feet. With the 
most pungent, bitterly-polite words in 
your vocabulary you proceed to answer. 
By quoting page and paragraph from 
your bound-volumes of testimony you 
reveal your opponent as a mental midget 
who should be applying for a scholarship 
at some endowed law school. 

If you can nail him down to straight 
facts and beat him, you'll probably get 
your certificate. This rigamarole is 
called rebuttal—and it is a graphic term. 
Outside of the panelled sanctums of the 
new Commerce Building where the hear- 
ings are held, it would be called plain 
rag-chewing. The examiner sits there, 
bored, and lets both attorneys drag out 
all their verbal fireworks. 

When both counsels run out of breath, 
as they do eventually, they sum up 
everything they have said and submit it 
in written form. Then the hearing ad- 
journs, to give the printers time to set and 
print all that testimony and argument. 
These printed records are called briefs, 
which is one of the law’s most outrageous 
terms. A brief looks like a Sears Roe- 
buck catalog and a big certificate case of 
this kind will produce a truckload of 
them, packed in cardboard boxes as big 
as wardrobe trunks. 

The examiners wade through these 
briefs month after month. Some day, 
perhaps six months later, they arrive at 
a conclusion. This is submitted in the 
form of more bulky records, which are 
printed and bound in attractive leather 
volumes. The printed record of such a 
case—including testimony, briefs and 
recommendations—runs into 25 or 30 vol- 
umes and suggests strongly a set of the 
Encyclopaedia Brittanica. It makes hand- 
some decorations for an office bookcase. 
There is no need to fear that some day a 
curious visitor will take down a volume 
and open it to see what was said about 
you. He would need an attorney, him- 
self, to find it. 

At last, several months after you've 
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given up all hope of ever hearing about 
the matter again, you receive a letter 
The board officially notifies you that you 
company has been awarded the certif- 
icate. Life holds no greater thrill. 

Word is passed all along the line, from 
your panelled office to the lowliest han- 
gar helper, that the new service has 
been okayed. Everybody’s happy. 

Now ali you have to do is to keep all 
the promises you made to the board dur- 
ing your hearing. You said you were go- 
ing to operate the largest and finest air- 
liners in the world, with the most beau- 
teous stewardesses and handsome, dash- 
ing pilots with a minimum of a million 
miles apiece, or something like that. Just 
what did you say? 

That’s the first and last time you use 
your leather-bound printed volumes. 
When you finally find out what you said 
you would do—go thou and do it. 

END 
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Aug. 17-18 Sheldon Air Show, Sheldon, la 
Sponsored by Sheldon Aero- 
nautics Club. 

CONTESTS 

June 15 Midwest Air Olympics, Des 
Moines, la. Auspices of AOPA 
Des Moines Unit and Des 
Moines Junior Chamber of 
Commerce. 

June 18-20 Eighth Annual National Air 
Meet, Middletown, O. Aus- 
pices of National Intercollegi- 
ate Flying Club. 

June 28- Twelfth National Soaring Con- 

July 13 test, Elmira, N. Y 

July 1-5 National Model Airplane Cor- 
tests. Hdars., Hotel Sherman, 
Chicago. Auspices of Chicago 
Park District and Chicago 
Times. 

Aug. 25- Third Annual American Open 
Sept. 2 Soaring Contest, Joliet, Ill. 
FLIGHTS 
June 21 Annual AOPA Outing, Lake 
Wawasee, Ind. 

June 22 Dawn Patrol assembles at Ak- 

ron, O.* 

July 6 Dawn Patrol assembles at To- 
ledo, O.* 

July 13 Dawn Patrol assembles at Sky 
Haven Airport, Northfield, O.* 

July 20 Dawn Patrol assembles at Mans- 
field, O.* 

Aug. 3 Dawn Patrol assembles at Al- 
liance, O.* 

Aug. !7 Dawn Patrol assembles at San- 
dusky, O.* 

Aug. 31 Dawn Patrol assembles at New 


Philadelphia, O.* 
*AOPA flight. 
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IN PURSUIT 









TRAIN IN NEW YORK AT 


STEWART — 
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. 





TAKE A GOOD LOOK AT THE 
PICTURES ON THIS PAGE! 


Here are young men who have definitely planned a 
CAREER. They selected AVIATION — naturally then, they 
selected STEWART TECH for training. 

A few years from now, these men will be LEADERS in a 
LEADING Industry. 


A few years from now, what will YOU be doing? 





On request, we will be glad to mail you without obligation 
our latest catalog containing full information about the 





courses in: 
AIRCRAFT MASTER MECHANICS AERONAUTICAL DRAFTING 
(Approved by U.S. Government) (Including Detail Design) 
AIRCRAFT SHEET METAL AIRCRAFT PRODUCTION 





Ask for Catalog No. 127 










SCHOOL OF AERONAUTICS 


STEWART TECHNICAL SCHOOL 


FOUNDED IN 1909 * SPECIALIZING IN AERONAUTICS SINCE 1929 





STEWART TECH BUILDING 
253-5-7 W. 64th Street New York, N. Y. 
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Is Your Flying Safe? 


(Continued from page 28) 





| 





as a sobering influence as to your aerial 
behavior, the consideration of near-acci- 
dents (those the pilot is able to walk 
away from although his plane may be 
damaged) will do just as much to bolster 
your confidence in emergencies. Many 
pilots have never had a crack-up. A far 
greater number have had one or more 
and still are flying. It is almost a cer- 
tainty that the “safe” aviators in these 
categories played the game according to 
the rules, kept their heads in emergen- 
cies and did not wade out beyond their 
depth before they knew how to swim. 
There is another item on the accident 
reports that has to do with those who 
meet with misfortune because they go 
beyond their depth. This item appears 
as “carelessness or negligence” and in- 
cludes those accidents resulting from the 
absence of care on the part of the pilot, 
or from the failure to use that degree of 
care which the circumstances demand 
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We assume that the person knew better 
but went wrong anyhow. Why? 

We speak of an accident being brought 
about by the pilot’s “careless inattention,” 
but this does not tell the true story be- 
cause, psychologically speaking, inatten- 
tion in itself is not an immediate cause. 
It is usually the result of one or the 
other of two conditions of mind known 
as “preoccupation” and “depression.” The 
former is the surrender of the mind to 
feelings or habits stronger than anything 
in the present situation. Depression is the 
mental state in which one’s bodily func- 
tions are inactive and the nervous re- 
sponses tardy. Either may work toward 
bringing about the other. One or both 
may cause the state of inattention. All 
of which sounds very involved. 

Negligence, on the other hand, is more 
reasonably associated with omission than 
commission. The act—or absence of ac- 
tion—is a first cousin to preoccupation; 
something that should have been done to 
prevent accident was not done. This 
may be due to absentmindedness or for- 
getfulness, and there is a difference here. 
Recall, or the act of remembering, must 
be preceded by some form of stimulus 
—which is why ships having retractable 
landing gears are fitted with a light sig- 
nal to serve as this stimulus. Absent- 
mindedness is not so much the inability 
to recall but rather a characteristic of 
thinking behavior. 

Even a more dangerous characteristic 
of thinking behavior is that evil called 
“exhibitionism.” This too results from 
both immediate and underlying causes. 
The speed and freedom at the command 
of the pilot make for a great desire for 
thrills. Speed is more apparent at low 
altitudes and aerobatics furnish more 
sensation than conservative flying—put 
the two together and it equals trouble. 
The fact that accidents of this type are 
often well witnessed would seem to in- 
dicate that there is a definite tendency 
to play up to the gallery. The pilot’s im- 
pulse to express himself leads him to 
yield to the temptation, and this becomes 
so intense that he fails completely to rec- 
ognize danger. 

The underlying cause is the fact that 
the average American possesses a funda- 
mental trait of cheerful recklessness; he 
is disposed to take chances and not al- 


ways with harmful intent. The philosophy 


of “trying anything once” is allowed to 
grow in his mind from childhood. If you 
do not possess a level head and an ap- 
preciable degree of self-control, this feel- 
ing may develop into a habit of reckless- 
ness. A few close calls with no partic- 
ularly bad consequences make bad mat- 
ters worse and soon you will harbor the 
obsession that “all accidents are acci- 
dental.” Strangely enough, this belief 
remains unshaken until one of your close 
friends meets with misfortune or some- 
thing happens to a pilot who is admit- 
tedly more skillful than yourself. Then 
—if you still get away with your reck- 
lessness—you begin to think. 

If this discussion has succeeded in mak- 
ing the young pilot think, it will have 
served its purpose well. Flying is safe 
if you remain aware of the limitations of 
both the ship and yourself, keep your 
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head about you and don’t go into deep 
water. If you think that a license is a 
diploma for having graduated from the 
“hot pilot” class, just remember that you 
will encounter situations after you pass 
the 2,000-hour mark which will scare the 
daylights out of you. By then, however, 
you'll probably have the experience 
necessary to permit you to surmount the 
difficulties. 
END 





Private Warplanes 
(Continued from page 20) 





In closing, let me make it clear that I 
do not recommend that such a plan be 
carried out in connection with any offen- 
sive launched by the United States. The 
organization would not be used in con- 
nection with any war of conquest. It 
would be, however, a “last ditch” defense 
to be used only in case of dire emergency. 

I feel that there is a definite need for 
such an organization among the private 
pilots, whether a man is 18 or 60 and 
whether he flies a 40 h.p. lightplane or a 
twin-motored 12-place all-metal job. 
Surely, with the expenditure of no more 
than $1,000,000, the U. S. could and would 
have foolproof defense simply by using 
the equipment and facilities at hand. 
Private flying would not be abolished, 
and the skill of 40,000 pilots would not be 
lost through the passage of time during 
which they were not permitted to be in 
the air “because of an emergency.” In 
fact, it might even tend to flourish. 

I am willing to volunteer for such a 
service tomorrow. In my middle 30’s, I 
would never make a pursuit pilot. I 
have assumed certain responsibilities 
which would make service in any mili- 
tary arm difficult at this time. But I can 
assure you that my plane and I are avail- 
able and I would take pride in being of 
service in any such organization. I feel 
confident, knowing many pilots in all 
parts of the United States, that they 
would rally to a service of this kind and 
would appreciate a new and more impor- 
tant status as a private flyer. There is, 
in all Americans, a pride in having re- 
sponsibility and a happiness in knowing 
that one can be of service. 

END 





| Air Lighthouses 


(Continued from page 40) 








Then I turn on the beacon and check 
the flash of the course lights to determine 
whether they are in proper alignment in 
relation to the sweep of the beacon. Ten 
more minutes to make an adjustment or 
two and the job is done. It’s now 11 a. m. 
and I’m ready to start for the next bea- 
con west, at Johnstown. 

Coddling a string of airways beacons is 
not the most exciting part of the aviation 
game. But an airways mechanician 
knows that he is doing a job that is of 
importance, a job that must be done in 
order that America-in-the-air may be 
knit closer together. If you like outdoor 
life and have a yen for a lot of varied ex- 
periences, tending a flock of lighthouses- 
of-the-air is in a class by itself. 

END 
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“Let me tell you about a young 
man who wanted a career in 
aviation. ..and how he came to 


choose Boeing School of Aeronautics” 











“This young man had just entered college when he came to the 
conclusion that vocational training offered a more direct way to a 
profitable career than an academic education. 

“After reviewing the requirements and possibilities of major oc- 
cupations, he decided that aviation presented the greatest range of 
opportunities. 

“He was then faced by two important questions. (1) What kind 
of training would best equip him for a place in aviation? (2) Where 
could such training be secured? 

‘Here is where this young man ‘went to work.’ He studied the 
advertising of aeronautical schools. He talked to the officials of the 
Army, Federal Office of Education, Aeronautical Chamber of T. Lee, Jr., Director, Boeing School of Aeronautics tells the story printed here 
Commerce, and the Civil Aeronautics Authority in Washington. +++@ story from the Boeing School records that should be read by every young 
Phese authorities did not recomménd any school, but were helpful man who ts interested in axiation. 


in showing him how to evaluate the programs of six schools he was 


considering. 


“Finally, he quizzed airline employees at the airport in Wash- 
ington, D. C. where he lived. The preference definitely was Boeing 
School of Aeronautics which, incidentally, confirmed his own 
opinion. The last person he approached was an airline pilot. 

***If you had your career to plan over, he asked, “what school 
would you attend?’ 

“The pilot replied, ‘I am a graduate of Boeing School. If I had 
my career to plan over again, | would go to Boeing School again.” 

“In choosing Boeing School of Aeronautics, our young man gave 
three reasons which should be of great help to anyone who is con- 
sidering the best school to attend. First—the outstanding reputa- 
tion of Boeing School. Second—its program provides sound train- 
ing in fundamentals preliminary to specialized training. Third— 
Boeing School is a Division of United Air Lines.” 


Why not investigate Boeing School of 
2 r i 
Aeronautics yourself—see what it offers 


Boeing School 


—how it trains you for a career in avia- 
Grads tion—and above all, the opportunities 
a Boeing School Grad has. You can se- 


Make Good! cure this information by filling in this 


coupon. Do it now. 





Boeing School has 17 modern shops and laboratories. 





DART 

b Hy ir 
TTTTTTITITIIIITTrTrrTrrrrrrrrrfrrerrirrneririty Tet) oe { 
o CAT . 

oe Bal ' . HC} 
S ENROLLMENT PERIODS: MARCH, JUNE, SEPTEMBER, DECEMBER Bosing School of Acronautice A 
= 3071, Hangar No. 5 
s One specially designed to fit vour chosen field of aviation. Airport, Oakland, California. S 
8 CA R E E R C 0 U R S ES Check the course or courses you are most interested in: GentTLemMeEN: Please mail me—without charge —the bal 
rs _ : Boeing School descriptive booklet containing com- . 
° Courses requiring |_| Airline Mechanic Courses for engineering plete information on the school and describing in sad 
e High School only ‘ graduates only detail the courses I have checked at the left. s 
» = Aircraft Sheet Metal an . 4 
s Airline Pilot and _— a Airline Technician s 
. Engineering |_| Private Pilot 0 Airline Meteorology Rsv cdes's es beerndees dé teceestesnens 660000008000 . 
7 _ o 
8 Airline Operations Courses requiring Courses requiring PE I dni need casaewsekenba ot idedsanesememiaen paviunee . 
2 and Engineering 2 yrs. of college special training ° 
= “| Airline Mechank ia Air Transport Engineering Oo Special Airline Pilot CUY cece renee eee eeeeerensensenees teeter reer eer eeeeeeee ~ 
and Operations ‘= » . ry 

~ |_| Airline Pilot Course |_| Instrument Rating See. .... TT eee pT ohh ae : 
e WJ ae te Nore: Link trainer and modern multi-motor instruction a — . 
s ungineering available. revious Schooling Teco ee ee eee ee ee eee eee ee . 
on . 





UNITED 


BOEING SCHOOL OF AERONAUTICS GS nites sie ies 














98 
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AND RECEIVE 
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e 
that has yet been devised. The 
Instructograph is a scientifically 
constructed machine, enclosed 
an attractive leather case, that lit- 
erally takes the place of an oper- 
ator-instructor. Anyone can learn 
and send code perfectly 
without further assistance. Ideal 
ior beginner or advanced student— 
a large variety of tapes are avail- 
able ranging from the alphabet to 
typical messages on all subjects. 
ith Instructograph’s 5 to 40 
words-per-minute variable speed 
range, progress comes easily and 


aturally. 
YOU CAN BUY OR RENT 


The structograph Code Teaching Machine can be bought 
outright or rented on attractive easy terms. All rental 
payments may be applied on the purchase price shoul 
you decide to buy the equipment. Start learning the code 
now the fast, easy. practical way—with an Instructograph 


Write today for prices and full particulars 


INSTRUCTOGRAPH COMPANY 


DEPT. AP 4701 SHERIDAN RD 


-, CHICAGO, 





, ILLINOIS 











191 W. ROOSEVELT BLVD., PHILA., PA. 













COLT 45 Cal. 

“FRONTIER” 

Basswood construction kit with working plans, 

machined barrel, cylinder and all necessary 
hardware. 

COLT 45 Cal. ‘‘FRONTIER"’ mouel kit, 434” barrel. $1.45 


COLT 45 Cal. *‘FRONTIER'’ model kit, 512” barrel 1.55 
COLT 45 Cal. ‘‘FRONTIER'’ mode! kit, 7” barrel. 1.70 
COLT 45 Cal. Automatic Pistol kit 1.00 
Full scale Thompson Sub Machine Gun mode! kit 3.00 
SAVAGE Cal. 32 Auto. Pistol kit, machined barrel. 75 


pos Auto, Pistol with 4” machined barrel 1.75 


GER Auto, Pistol with 6” machined barrel 1.90 
COL T 25 Cal. Automatic Pistol kit 
These boauttsus kits are complete in every detail and —— 
of the best basswood. All parts are cad in pepe and 
quire A. a short time to finish Post Ss. A 


GUN MODEL CO 
Dept. KA-7, 2908 N. Nordica Ave. 


G LINE FUTING 


Chicago, ili. 





Newest ‘‘G’’ Line Sensation 
Designed for all Class A & 
B Motors, the BABY 
SHARK flies at tremendous 
speeds of from 50 to 75 

: Amazingly Stable 
in Flight 


COMPLETE KIT 
Only $1.98. Postage 25¢ 
Mlustrated Descriptive 
Foiders Sc 
VICTOR STANZEL & CO. 
Schulenburg, Dept. P, Texas 


recres YOUR LICENSE 


Airplane mechanic's .ome-study course $1.25. Engine 
mechanic's course $1.25. Both courses $2.00. Postpaid 
or C.0.D. Contains all license questions with answers 
and accurate diagrams. Helps you tremendously in 
your mechanic’s as well as Pilot’s License Exams. 


“250,000 Aircraft Mechanics neededfor U.S Defense.” 


MEYER ENGINEERING, pempsesaN. y. 


























THE BABY SHARK | 





FLYING and POPULAR AVIATION 





| Rockets vs. Propellers 
(Continued from page 59) 





carrying rocket exploded on the ground. 

Tests with small balsa gliders with 
small rockets (chasers) attached give a 
fair conception of the inefficiency of jet 
propulsion at low flying speeds. 

Nozzle-speeds up to 5,000 f.p.s. were 
reached, instead of the 30,000 f.p.s. pre- 
dicted. At one trial, one pint of liquids 
gave a thrust of 57 to 128 lbs. for eight 
seconds. The calculated thermal efficiency 
was found to be six to eight per cent. An- 
other experiment used rockets weighing 
34 Ibs. that reached an altitude of 2000 
ft. Rockets weighing up to 85 lbs. at- 
tained an altitude of 7500 ft. and a maxi- 
mum speed of 500 m.p.h. 

The calculated power output per pound 
was 200 h.p., lasting only a few seconds. 

The upper sketch in Section 4 shows 
the arrangement of the exhaust stacks of 
an airplane engine to utilize the reaction 
of the discharged gases. It will increase 
the speed of the plane from one to three 
per cent. The lower figure in Section 4 
shows a simple design of a jet unit ap- 
plied to an airplane. 

The outline of a rocket follows the gen- 
eral lines of a regular rocket used in fire- 
works display. In Section 5 a tandem 
rocket design discards the lower unit 
after the firing material is used and the 
upper one put into operation for further 
travelling. This principle supposedly was 
used on the long-range guns in 1916. 

To safeguard against untimely ignition 
of the stored material, a design of self- 
feeding cartridges illustrated in Section 6 
is suggested. 

Tests made by the N.A.C.A. with a jet 
shown in Section 7 gave very interesting 
results. The high thrust with the aug- 
mentor is caused by the increased area 
of the added rings. The thrust values are 
of static pressures only In Section 9 two 
schematic sketches of propeller and jet 
units are given. Even if everything were 
equal, the weight of the propeller drive 
would be lighter. 

A jet that actuates a propeller has much 
influence among designers. It is hoped 
that it will not only eliminate the torque 
of the propeller, but also eliminate or at 
least reduce the mechanical complexity 
of a gasoline engine. The basic idea of 
such a propeller is shown in Section 10. 
The nozzle is attached to the tip of the 
propeller at an angle equal to the effec- 
tive pitch. 

Other designers suggest a slotted nozzle 
for part of the trailing edge in order to 
reduce the drag by supplying air to the 
vacuum created by the high speeds. 

A cross-section of an experimental unit 
for investigation of rocket propulsion is 
shown in Section 11. Liquid oxygen and 
gasoline preheated at the exhaust nozzle 
are forced into the mixing chamber by 
nitrogen and ignited in the combustion 
chamber. The low thermal efficiency was 
very discouraging when compared to the 
thermal efficiency of the standard gaso- 
line engine. The propeller-driven unit 
delivers 25 to 30 per cent of its power in- 
put calculated from the thermal value of 
the gasoline. 
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Most rocket designs carry their own 
propelling materials. It would seem that 
liquid oxygen can be eliminated if the 
oxygen could be drawn from the sur- 
rounding air. A diagram in Section 12 
shows that oxygen is available up to 50 
miles altitude. 

Investigating closer, we find that at sea 
level for a unit weight of gasoline 16 unit 
weights of air are necessary for perfect 
combustion. This indicates that 17 times 
more material could be ejected with air 
drawn from the outside than carrying it 
in the rocket. This is a problem to be 
solved by the designer. 

Jet propulsion was attributed to the 
successful flight of the airplane built by 
Coanda in 1910 (Section 13). A design 
illustrated in Section 14 uses a jet at- 
tached to the tip of a wing to be rotated 
by the reaction of the air supplied by the 
blower. 

At present the propeller drive with its 
low slip-stream is far superior to any jet 
unit tried. The friction losses through 
compressor and piping must be reduced 
greatly before jet propulsion could be ap- 
plied with a fair hope of success. Self- 
contained rocket units have found their 
only use for quick take-off from re- 
stricted areas. 

END 





| Sonora Argosy 


(Continued from page 34) 





nearly over Santa Ana, 150 miles away. 

Before leaving sight of the sea we were 
able to recognize our old landmark, the 
Cerro Azul. Approaching Magdalena, 
we saw ahead the Cananea Mountains, 
as well as the Ajos and San Joses and 
the Huachuca Mountains of Arizona, all 
neighbors of ours. With these in view, 
our navigation was completed. 

The weather at Puerto Libertad had 
been warm and sunny, with a pleasant 
sea breeze. Now, as we came into the 
higher country, dark clouds hung over 
the mountains toward Cananea. By the 
time we reached Santa Ana it was be- 
coming quite stormy. We passed over 
the town at 8,000 feet, it being our in- 
tention to fly non-stop on the trip home 

Near Magdalena the weather got worse. 
We were faced with the necessity of pass- 
ing between two large thunder showers 
or of going a long way around. Although 
there was lightning in both storms, we 
saw none pass from one ‘to the other. As 
we were pressed for time, we decided to 
take the center course. Lightning flashed 
on both sides. For brief moments the 
rain piled heavily on the windshield, 
forcing us to fly almost blind. A strong 
updraft in one squall gave us our highest 
altitude for the trip, 8,300 feet. We be- 
gan to wonder how much wetting the 
little motor would take, but it cruised 
along without missing a pop. 

Then the sun burst through for an in- 
stant and we were treated to a brilliant 
rainbow. It formed an almost complete 
circle around the plane. At 4:30 we set 
our ship down on the home field and soon 
were showing sea shells and pelican 
beaks to our friends. 

We had flown from Cananea to Puerto 
Libertad, an air distance of some 175 
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CHART YOUR COURSE FOR SUCCESS 
WITH RYAN CAREER TRAINING 


“‘We are at the point where leader- “success stories” began in Ryan 
ship is at a premium,” is the way classes. To chart your course for 
one aviation employer describes success in Aying, mechanics or 
the acute problem of finding suf- engineering you can’t do better 
ficient personnel with correct than follow in the foot- 
training. This is important news steps of other career 
to you who are seeking your place men at Ryan where the 
in the fastest growing industry in demand for recom- 
all the world. It means you should mended graduates is far 
now chart your course for leader- greater than the 
ship. supply. 

For 19 years Ryan has been 
training young men for aviation Summer Term 
leadership and many of today’s Begins July 7 
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Flea-Powered 
Transmitter for 
the Private Pilot! 


Want to learn exactly how to build 
an efficient midget battery-operated 
transmitter for the private pilot that 
weighs only 1134 Ibs.? See the June 
RADIO NEWS! Yes, on page 13 of 
this banner issue you'll find the 
answer to the civilian flyer’s problem 
of getting a transmitter in operation 
at the lowest possible cost. Don’t 
miss this complete, fully illustrated 
article in the 
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miles, in a total flying time of 2 hours and 
10 minutes. The return trip, non-stop, 
had taken 2 hours and 25 minutes, during 
which time we had fought our way from 
sea level to an altitude of 8,300 feet. Gas 
consumption for the trip was about 15 
gallons. No appreciable oil was used. 
Allowing $3 an hour for overhead—by far 
the biggest expense—the entire cost of 
the trip was $17.25. 

We'd flown over places entirely new to 
us, including some of the most desolate 
country in Mexico, without losing our 
way or even being far from a traveled 
road. For the most part we were always 
in view of a spot where the plane could 
be set down for repairs, although on two 
occasions it would have been embarrass- 
ing if the motor had failed suddenly. 

In a car, the journey would have in- 
volved a major expedition. The hours of 
travel would have been a grueling ordeal, 
not a pleasure, and the expense would 
have taken the heart out of stouter bank- 
rolls than ours. By plane, we were home 
and rested in time for supper. Do you 
wonder that days to come will see us 
crossing many a new horizon? 

END 





How High Is Up? 


(Continued from page 23) 











“Beside the weather, another advan- 
tage of going up is speed. Your actual 
speed increases one per cent per 1,000 


feet above the ground—until you get 
-..2 
Until you get up—to where? Where 


does the thinness of the air become too 
thin for flight—and what needs to be 
done to overcome that? 

“The thinness of the air holds you back 
in two main ways,’ Tommy said. “Your 
engine power decreases due to the lower 
density of the mixture in your cylinders. 
But worse yet is the problem of your 
propeller. You can increase the pitch, 
but at some point it begins to cavitate. 
It whirls in a vacuum. What you need 
then is a larger propeller, greater diam- 
eter, more blade surface. 

“This is a physical problem something 
like the one which faces those who go 
to the stratosphere in balloons. Strato- 
sphere balloons have been inflated as 
high as six-story buildings. The propel- 
lers we need would be too unwieldy. If 
you want to figure out one that would 
change its length—doing thousands of 
r.p.m.s—well—” 

Beside the propeller and the engine su- 
per-charging problem, there used to be a 
third stratosphere problem—oxygen for 
the pilot. 

Tommy remembers vividly a close call 
he had in his experimental single-motor 
Northrop Gamma. The flight began with 
two oxygen bottles of 39 cubic feet ca- 
pacity, hooked up in parallel. One bottle 
was turned on at a time. A research 
engineer with Tommy was supposed to 
pass instructions to the pilot when the 
first bottle was nearly empty, so that 
final descent would be made before the 
oxygen in the second bottle was gone. 

They were flying at 30,000 feet when 
the oxygen supply failed. Tommy nosed 
the plane down to 25,000 feet, where he 
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felt he would be able to retain conscious- 
ness until an altitude was reached where 
oxygen would be available. 

At about 22,000 feet the oxygen came 
back on, and he assumed the engineer 
had simply forgotten to check the first 
bottle and had failed to turn on the sec- 
ond one. Tommy went back to 32,000 and 
continued. 

When he landed, he found that when 
the engineer had turned to check the 
oxygen in the first bottle, he had pulled 
the oxygen tube off the nipple to the 
oxygen line. A companion had been un- 
able to revive him. 

It was pure luck that the other en- 
gineer knew how to connect the second 
bottle—he had been brought along just 
as an observer. Death would have been 
certain for the unconscious engineer, or 
perhaps for all, if he had not. 

Such situations are unheard-of today 
because of Tomlinson’s work in pressur- 
ized cabins which maintain an atmos- 
phere in the plane steadier than exists 
outside. 

That’s why he is believed when he 
says, “Up is as high as we can make it. 
The sky has no limit. If it were not for 
the war, we would have ocean transports 
over the Atlantic in two years flying at 
25,000 to 30,000 feet, cutting our present 
Clipper time in half. 

“T heard the other day of a flying boat 
that’s to be built that will be bigger than 
the B-19. That isn’t cause for amaze- 
ment. Engineering skill could build and 
fly a plane weighing 200 or 300 tons, as 
much as a streamline railroad engine and 
a whole load of passenger cars. A ship 
like that would require units of 4,000 
h.p.—and don’t ask me how many. You 
can get some idea of a 300-ton ship when 
you consider that the Stratoliner weighs 
221% tons. 

“A 300-ton ship could carry a great 
many passengers, and fly around the 
globe as easily as you trot around the 
block. The difficulty isn’t the engineering 
factors, but the matter of a payload. You 
wouldn’t need such a ship for any air- 
line in the world today. 

“When I had my Jenny, the world 
didn’t need a Stratoliner. When we adapt 
the things we’ve learned in this war to 
peacetime use, you'll] see what I mean 
when I say, ‘there’s no ceiling to avia- 
tion’.” 

END 





Note on Practice Landings 


ON’T complete a simulated forced 

landing if the field is small, Aero In- 
surance Underwriters suggest. Instead, 
for safety’s sake, keep the engine r.p.m. 
above idling speed, clear it often by gun- 
ning, and end the glide at least 100 feet 
above the field. If.you want to complete 
the landing, choose a large field and set 
the ship down at a mark near the center. 
of the runway. 


' eile . 
A.A.'s Million-Milers 
pe hundred twenty-seven “Million- 
Miler” pilots are serving on American 
Airlines, Inc. This is more than are on 
any other line in the world. 
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Become A KEY MAN 


inthe Aviation Industry 


One Year of Practical “Specialized” 
College Engineering Training Qualifies 
You for Certificate as an AIRCRAFT TECHNICIAN 


NOT AN APPRENTICE COURSE ... but preparation for a 
lifetime career as a highly paid specialist in aircraft construction 
and production. Most Complete One Year, Practical, Intensified 
Course of its kind—you Actually Learn By Doing. 

Course geared to Industry’s Urgent Demand ... Four 3 month 
terms ... each complete in itself. 2417 school periods of intensified 
practical training under the close personal supervision of highly 
trained engineering instructors and specialists. 


39 YE ARS of Training Men for Top Technician 
Jobs in the Engineering Field... 
Students and graduates from every one of the 48 states and 
from 23 foreign countries. Graduates in key positions with 
America’s leading engineering industries ... now looking for 
M. S. O. E. trained men and are ready and willing to assist 


you while in this school and upon graduation. Placement 
service has long list of firms seeking trained graduates. 


EARN WHILE YOU LEARN! Non-Profit institution 
offers limited number of “In Service” fellowships to 
accepted applicants who gain practical experience 
and earn while learning. Student Loans and Earn 
Part-Expense plans for qualified 
students of good character. 


B. S. DEGREE IN 2 YEARS 
OF ADDITIONAL TRAINING 


At M.S. O. E. you are actually 
enrolled at an sf 
engineering col- 
lege fully recognized by 
educators and engineering 
authorities. 


“CAREER 
BUILDING” 


a 48 Page Illustrated Book 
Yours FREE For the Asking 
Tells you how to find your 
place in rapidly expanding 
aeronautical industries. Pictures 
and explains types of work... 
shows opportunities of becom- 
ing leaders in the field . . . shows 
achievements of M. S. O. E. 
graduates. 
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of Engineering 
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Aerial Vanguards .. . 


(Continued from page 18) 








from thrusting into Japanese territory 
and to keep the American fleet from 
reaching Singapore in time to help either 
the English or the Dutch. 

Today Japan’s mandate to these islands 
in the waters east of the Philippines 
stems from the League of Nations. To- 
kyo’s fortifying of them is, amusingly, 
“illegal” by this token. 

But joint development of American 
Polynesia (so-called since we claimed 
these scattered sandspits under the Guano 
Act of 1856, in the face of some pretty 
tough British objections) by the United 
States and Britain may neutralize this 
threat. Most Americans know this area 
through reading “Mutiny on the Bounty.” 
Thought of four-engined landplane bomb- 
ers using them as did Captain Bligh’s ill- 
fated vessel probably doesn’t occur read- 
ily. Yet it has occurred to both the Army 
and the Navy. For Midway, where a 
lending strip may be placed, lies only 
eight hours from Tokyo in a multi-mo- 
tored bomber. 

Now you begin to perceive the 10,000- 
mile Pacific “fence” along which the 
1941-1942 “cowpunchers” must ride herd 
on their giant, metal steeds. From Rose 
Island to Pearl Harbor, thence to long- 
established Dutch Harbor near Unalaska 
and westward triangularly to Guam 

Admiral Hepburn’s report even picked 
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AN EQUAL OPPORTUNITY FOR ALL 
IN POPULAR PHOTOGRAPHY’S 


GIANT 1941 CONTEST! 


Here it is, camera fans—the 1941 PopuLar PHOTOG- 
RAPHY $6,000 Prize Picture Contest! Bigger and better 
than ever! Think of it! $6,000 in prizes; 
awards! You don’t have to be a “professional” nor own 
expensive photographic equipment to be eligible. You've 
got just as good an opportunity to win as anyone. 


CONTEST OPEN TO ALL! COSTS NOTHING TO ENTER: 


Your best picture, black-and-white or color, may win 
one of the 228 cash or valuable merchandise awards. So 
get in this big, new picture contest now and make your 


camera pay dividends 


blank and complete list of prizes, see page 54 of the July 
PopuLAR PHOTOGRAPHY. Get your cop 


tomorrow sure. 


~ | 
For official contest rules, entry 
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Rose over Pago-Pago, which ostensibly 
had a far better natural harbor that rated 
the praise “best in the South Seas.” Gale- 
proof, Rose stands open to easy approach 
by patrol planes and to simple defense 
with anti-aircraft batteries. Conversely, 
Pago-Pago is mountain-locked. 

You won’t be reading much about these 
stepping stones in your daily press hence- 
forth, because the Navy has clamped 
down tightly on all information regard- 
ing their development. That is well. Na- 
tions treading softly must talk the same. 
But the sounds of dredges, unheard by 
anyone save the trusted thousands of 
patriotic workers administering the pro- 
gram, will prove that progress continues. 

END 





Backwoods Ace 
(Continued from page 56) 





The planes now are equipped with 
two-way radiophone and CW (Morse 
code) which works fine when the North- 
ern Lights are not interfering. But there 
are no beams anywhere north of Ketchi- 
kan and flying the big ships through the 
overcast in 40-below weather is still no 
job for a chechako. 

Even as this was written, word came 
that Bookwalter was missing on a hop 
from Juneau to Skagway. Later he re- 
ported in at Skagway. He had encoun- 
tered a sudden October snow storm, 
turned back and set the big Ford down 
on the beach for the night. 
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Within the same month, however, one 
of the Canadian pilots of the line left 
Whitehorse, headed northwest for Car- 
cross and Fairbanks. He encountered a 
similar sudden storm, but didn’t turn 
back. That’s the story reconstructed by 
searchers who later found the wreckage 
of the plane—and the bodies—in Lake 
Laberge, just north of Whitehorse. 

The Skagway-Whitehorse hop is the 
toughest. It’s a job that gives a man the 
big jitters after the ship is safely in the 
hangar on the home field. But Vern’s job 
is not done then. Like many of his kind 
he is more than a canny pilot, a radio 
operator and weather prophet. He is also 
a meticulous mechanic; one of the best. 
He operates on a motor with all the lov- 
ing care, the skill and precision of a sur- 
geon carving out his wife’s appendix. 
His ship, his shop and his motors are al- 
most as clean as an operating room. He 
is also an expert licensed airplane me- 
chanic, skilled in metal work, and a ma- 
chinist, welder and tinsmith to boot. 
What’s more, flying is his hobby as well 
as his business. He has owned and flown 
his own planes since 1919. 

All of which helps to explain his record 
of 20 years of flying without injuring a 
passenger, more than 6,000 hours of time 
—six years of it over the toughest route 
in the country—without a crack-up. 

He and his kind have done a lot to 
make aviation the industry it is. They 
have earned a place in the headlines of 
history. 

END 
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“SWALLOW 


| BLUEPRINT READING : Sibrres — TRAI N NG 
Sy Se SWALLOW AIRPLANE CO., INC. 


TRAINING DIVISION 


“SWALLOW” THE OLDEST NAME IN COMMERCIAL AVIATION 


Mm— 
WICHITA, KANSAS 


“~S THE ““AIR CAPITAL” 


Right here in Wichita . . . where there are four major 
factories with millions and millions of dollars of defense 
contracts .. . is the logical place for you to take your 
aircraft training. 


Trained aircraft workers are urgently needed right now 
and the need is increasing every 
day. Why not secure your 
training under guidance of 
SWALLOW, the oldest name 


in commercial aviation? 


Swallow Aircraft and Engine 
courses are approved by the 
Civil Aeronautics Authority of 
the U. S. Government. 


SWALLOW AIRPLANE CO., INC. — TRAINING DIVISION 
901-927 East Lincoln St., Wichita, Kansas 


Please send information regarding SWALLOW training 


Name 
Street or R. F. D. 


City 
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Airy Chat 


(Continued from page 4) 








HAT’S-IN-THE-WIND: At long last. 

the U. S. Army Air Corps has started 
training a few cadets in gliders. The 
gang of Army B-17D’s that flew to Hawaii 
the other day merely did what the Army 
had been wanting to do for years. Twenty- 
one ships made the first flight; more 
will later. Newest British dive bomber 
being built in the U. S. is the Vultee 
Vengeance. One Douglas DC-3, delivered 


to an American airline the pwn day, 
cost $115,565. New Army primary trainer 
is the Fairchild PT-23, similar to the PT- 
19 except that it has an air-cooled Conti- 


/ 30 Complete... Authoritative 
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nental engine. James H. Kindelberger, 
president of North American Aviation, 
earned $166,350 in 1940. A famous Rus- 
sian flyer, now an official of a helicopter 
company in New York, had a slight run- 
in with some of the local upstate New 
York constabulary. The flyer had se- 
lected a secluded valley in northern New 
York to test a model of what seems to 
be a successful helicopter. Some of the 
local natives, not understanding the mys- 
terious goings-on, called the cops. 

The Italians plan to add a new four- 
engined seaplane to their Italy-Rio de 
Janeiro. Known as the Cant 25-11, the 
plane is reported to have space for 16 
passengers, gross weight of 34 tons, cruis- 
ing speed of 205 m.p.h. and range of 
2,486 miles. Boeing recently received a 
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PHOTOGRAPHIC TEXT BOOKS 
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new contract for $17,201,352 worth of 
bombers. Next day Douglas—already 
millions of dollars behind on orders—got 
another contract for an additional $43,- 
521,300 worth of planes. Meanwhile, 
Wright Field ordered $2,568,991 worth of 
spark plugs from AC and Champion. 
Henry Ford recently got an “educational” 
order for $3,418,500 worth of airframes. 
Hot Springs, Ark., is building a $280,000 
airport. Leland Jamieson, the Eastern 
Air Lines captain and Saturday Evening 
Post writer, is seriously ill. 

There is a bill in the U. S. Senate 
proposing to set up a glider division of 
the Civil Aeronautics Administration. 

Wright Field engineers, working on 
problems reported presumably by the 
R.A.F., have developed a low pressure 
oxygen tank that will not explode easily 
during aerial combat. Other Wright 
Field projects include plastic, stainless 
steel and magnesium alloy aircraft, port- 
able steel mats for muddy airports and 
synthetic fabrics for parachutes and air- 
craft covering. ... 

The following variety in Army flying 
cadets turned up at Randolph Field re- 
cently: a policeman, bartender, theologi- 
cal student, florist, former Walt Disney 
artist, Technicolor cameraman, petroleum 
engineer, interior decorator, radio an- 
nouncer, drummer, butcher, process 
server, school teacher, forest ranger and 
a machinist. Walt Disney, incidentally 
has set up a special department in his 
studios that devotes all its time to design- 
ing squadron insignia for the Army and 
Navy. But such insignia in the future 
can be used only on flying jackets, not 
the aircraft themselves. 

TWA has been selling its old Douglas 
DC-2’s to the British for $37,500 each. 
The Boeing Aircraft Company of Canada 
soon will start producing Consolidated 
PBY’s for the British. American Export 
Airlines is paying $1,950,000 for TACA, 
the famed Central American airline. A 
new Beech model is a twin-engined, all 
wood monoplane, currently being built as 
an Army advanced trainer. It also was 
designed with an eye toward the private 
market after the war. Stinson has a new 
trainer, with a 130 h.p. Franklin engine. 

~ * ” 

HEN we're not sweating frantically 

over a deadline, we’re supposed to be 
flying madly about the country in search 
of ideas, articles, pictures (and seafood, i 
we can ever find it). Last month, for in- 
stance, was just a little better than aver- 
age. We flew about 6,600 miles, visiting 
Birmingham, Ala., Pittsburgh, Detroit, 
Washington, New York, Buffalo, Kansas 
City and Wichita. Among other places, 
we took in a special Pennsylvania-Cen- 
tral Airlines flight, the War Department, 
Writers Joe Edgerton and Al Toombs 
(and some wonderful seafood); the Bel! 
factory, Wright Field, Writers Douglas 
Ingells and Alexander McSurely; our 
first overnight Stratoliner flight to the 
annual aviation conference at Wichita, a 
couple of days with a lot of the boys in 
the industry, etc., etc. Then a glance at 
the calendar tells us we’ve got another 
deadline coming up—and home we fly 

* > - 

It’s fast but fun. 

END 


Max KARANT. 
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pends on our strength in the air. That has become the 
yardstick of a nation’s might. But the weapon is only as 
good as the man who uses it. Jordanoff’s books contain 


material indispensable to those 
CZ bere 


who aim to become proficient in 
KKK KKK KK kk Kk aK ok kK kK aK KKK a aK kak ke ak 
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this most important branch of 


What the “Jordanoff ‘ 
. . myers our national defense.” 


books’’ on flying are: 


A practical, complete, lavishly 
illustrated aviation library in 
three volumes. Everything cov- 
ered—from basic principles and el- 
ementary instruction through 
airline flight inning and the very 
newest instrument-flying technique 


OVER 1150 
ILLUSTRATIONS 


The Jordanoff 
well as tell you 
wouldn’t teach you the way these 


OK OK KOK OK OK OK OK OK OK OK OK OK OK OK KOK OK OK OK OK OK KOK 
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JUST PUBLISHED — THE THIRD GREAT JORDANOFF BOOK 


‘ly safely- the way the airlines do! 


books show you as 
A million words 








amazing pictures will. They’re the S A t y | Ni F { : G L 
work of experts. Airplanes, con 
trols, motors, instruments, naviga- 
tion, radio and even the weather, 
have been specially drawn so that 
anybody can understand 
ET there and back every time! This with photo-diagrams of actual instru- 
Government (; book gives you the air wisdom top- ments 
Re uirements : notch fliers have. It teaches you Among outstanding features is the section 
q ‘airline” flight planning, “‘protective”’ weath- in which you ng ony | the author on 
With these three books you can not er forecasting, all the ultimate knowledge you actual hops all over the U.S.A See how 


only pass every Government 
written license test, but you will 
know more than the requirements 
set by the Government. No wonder 
that the Jx ordanofi books are avia 
verywhere 


tion’s best-sellers « 








New edition, 


revised, improved! 


need for safe flying, including: 


1. The practical 
knowledge. 

. How information about upper-air con- 
ditions is obtained and used. 

Five rules for safe flying when icing 
conditions are anticipated or met 


application of weather 


tw 


Ww 


he gets and uses advance weather informa- 
tion. Watch him solve the dozens of 
actual ‘weather problems you meet en route 

Pick alternate airports in case of emer 
gency Plot a course around or over 
dangerous weather See how to avoid the 
blunders of the “Flying Dodo”! 


400 ILLUSTRATIONS 


These amazing drawings and diagrams show 





Your Wings 


ORL * 2 amous Mi inual of Flight 
W as now been translated 
ito (eight oe, Now has 
460 brilliant illustrations . . . Com- 
plete flying and ground school _be- 
tween covers, in line with latest Fed- 
eral requirements. Size 7” x 914”. $2.50. 


Get Instrument Rating 


Through the 
Overcast 


EATHER and Instrument Flying. 

The first complete and practi- 

cal work on what has been incorrectly 
‘blind”’ flying. Has full illustrated 
criptions of function and use of com- 
ated new instruments which are be- 
oming standard equipment. Over 300 
illustrations. Size 7” x 94%”. $3.00. 


SEND NO MONEY 


ist sign and mail the 
Pay the postman 
m delivery Examine 
books ten days. If 
r you have seen them, 
you don’t agree that they 
help you win your 
gs,simply return then 
1 your money will be 
efunded 


y 
Called 


coupon 


explained, 








— 
=". 


4. How to “read the clouds.’ 
5. ““Learmatic navigator’ and the other 
modern, safety-promoting equipment 





These books are 


GUARANTEED 


to satisfy you—or 
your money will be 
refunded. Mail cou- 
pon now, at no risk 
to you 



















illustrated. demonstrated 


It’s thenew book by 
we RDANOFF 


famous aviator- 
author of Your 
Wings and 
Through the 


Overcast Fred L. 


Tear out, sign, and mail to 
FUNK & WAGNALLS COMPANY 
Dept. 185, 354 Fourth Ave., New York, N. Y. 


Send me the books I have checked be- 
low. When postman delivers them, I 
will deposit with him the price indi- 
cated, plus the few cents postal 
charges. I understand that you guar- 
antee these books, and that if I am 
in any way dissatisfied, I may return 
any one or all three books within 10 
days for full refund of purchase price. 





PD Nc cctdenadcaedsadseeereeehuedes 


CB FD Fo os ckin a sicddavsavacdesesce 
NOTE: Books sent post FREE if you enclose remittance. Same Return Privile ze 


4 | eee 


how to fly 
What every flier should know 
air turbulence and precipitation, 
instruments and their use, 
transcontinental flight, 
Method, etc., 
of the matchless 
man aviation instruction in book form The 
text is simple enough for the 
understand, 
advanced technician. The 
Meagher and 
make every point doubly clear. Size 7” x 9 
Durable cloth binding $3.00 


safely under all conditions 

about upper 
special new 
step-by-step on a 
Braznell Instrument 
etc. Here is the new triumph 
Jordanoff way of man-to 


layman to 
enough for the most 
illustrations, by 


Frank L. Carlson, 


expert 


(] Safety in Flight, $3.00 | 

(_] Through the Overcast 
$3.00 

[) Your Wings, $2.50 

[] WINGS and OVER- 
CAST, boxed, $5.00 


SPECIAL OFFER: 


ALL THREE VOLUMES 
(Your Wings, Through the 
Overcast, Safety in Flight 

BOXED, for only $7.75 


hs ce oe eee 
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ANNOUNCING ANOTHER 
NtW 907¢ SERVICE 





ration 
corpo All. 
ce chi 39° \ 





No: the Aircraft Owners And Pilots Association, in HWNERS ANI) PI 1S 
cooperation with the Continental Hotel Service Cor- 

poration, offers another new and important service to 

AOPA pilots! Now, every registered AOPA pilot auto- ASSOCIATION 


matically receives the special AOPA-Continental Preferred 
. Office of President—1424 Wainut St., Philadelphia, Pa. 
Guest Card at no extra cost! This valuable courtesy card, National Service Office Transportation Bldg, Chicago, Ill. 


perfect to use on all intercity flights, offers AOPA pilots 





preferred attention, minimum rates and special accom- 





AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


National Service Office, Dept. 741 
Transportation Bidg., Chicago, Ill. 


Please send me at once a special illustrated folder des« ribing 


modations at any of the Continental member hotels 
throughout the United States. But this is just one of the 


many great services accorded AOPA pilots. If you are a 


how AOPA is making flying more useful, less expensive, safer 
private aircraft owner or a non-scheduled pilot who has acraiee ice. brccioe syerie spt 7h 
soloed, you should know about all of the benefits that are — 
included with an AOPA membership . . . a membership 

MN iS ae hry cas ineiicd<wseiexiondaaenseds 


that costs less than 2c a day! For full information mail con- 


venient coupon today. No obligation! 
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FLYING and POPULAR AVIATION USED PLANE LISTING OF 
AUTHORIZED AIRCRAFT DEALERS 


The world’s largest selection of used aircraft is listed in this special reader service section. Fine used 
airplanes in good licensed condition, some with hardly any time at all, many with but a few hours since 
overhaul. Each plane selected by an expert who has the mark of factory approval due to the fact he is 


an AUTHORIZED AIRCRAFT DEALER. These are ships you can buy to fly. Select any one of them, 


they are all real buys, and can be purchased just as you purchase your car. 


ALL AIRCRAFT LISTED ARE LICENSED 









































DEALERS MODEL AND ENGINE | TIME Ban a PRICE DEALERS | MODEL AND ENGINE | TIME a a PRICE 
AERONCA | | Cedar Rapids Arwys., inc. Cedar Rapids, lo. TF Frnkin. 60 | 565 hr. 160 hr. $1005 
| Zimmerly Bros. Air Transport, Box 266, Lewis- 
Mountain States Aviation, 3800 Dahlia, Den- | OR, TEN s. 0-0:0:0:6:6.0060605000558660086 TF Frnkin. 60 620 hr.| 115 hr.) 1000 
We ER 6 s0sccasen ieee Chief Deluxe Cont. 65 52 hr.| No |$2050) Richmond Air Transpo~t, Byrd Arpt., Richmond, 
Baker-Eberle Aviation, Detroit City Arpt., 6 05 d6 nine seseeenneeeeteeessee 6OTF Frnkin. 60 355 hr 1000 
Dotrolt, Mich. .cccccccscccccccccveces CA ‘41 Cont. 65 Dual 3 hr. 2000 |McBoyle Cub Sales, Arpt.,Spring Green, Wisc. | Chief Cont. 50 | 950 hr.| 587 hr.| 1000 
Laddie Hamilton, Tuscaloosa Alo........- Super Chief Cont. 65 50 hr.| 2000) Lenhart Fly. Serv., Munic. Arpt., Marion, Ind.|Tr Frnkin. 60 340 hr.| 300 hr. 995 
Arthur J. Davis, Box 446, E. Lansing, Mich.. . | Chief Cont. 65 2 hr.| New 1950) |United Aero Corp., P.O. Box 222, San An- 
Arthur J. Davis, E. Lansing, Michigon....... Chief Cont. 65 2 hr.) New 1940 I Se idasecaveeeseeteueseeees< TF Frnkin. 60 750 hr.| 635 hr 975 
Cal'fornia Arcft. Corp., Metropolitan Arpt., Lenhart Flying Serv., A p ., Marion, Ind..... TF Frnkin. 60 | 365 hr.) 310 hr 950 
Von Cian, Gall. <.6.00ineec000s90094:% Trainer Cont. 65 131 hr. 1750) |Midwest Flyers Lakesic e Arpt., E. St. Louis, Ill.|Trainer Frnkin. 60 550 hr.| Jan.’41 950 
J. A. Atherton, Box 608, Rochester, Minn....|Chief '41 Lye. 65 120 hr.| New 1750) |R. D. Finefrock, Box 301, Tyler, Texas...... \Chief '38 Cont. 50 500 hr Just | 
Geo. T. Webb, Oneida, Tenn. .....--+++- Chief Lyc. 65 75 be. 1675 | relic. | 950 
California Arcft. Corp., Metropolitan Arpt.,| United Aero Corp., P.O. Box 222, San An- 
Van Nuys, Colif.......secececccccces | Cont. 65 203 he. ee 50 TL lyc. 50 685 hr.| 565 he 925 
G. E. Verhostra, 2010 Hollywood PI., South} Cont. 65 ||United Aero Corp., P.O. Box 222, Son An- | 
A ere TT ree eT |Super Chief Dual 35 hr.| Dem. 1650 a \TF Frnkin. 50 =| 1475 hr.| 1400 br 925 
G. E. Verhostra, 2010 Hollywood PI., South! ||Wallace Arcft. Co. Clarcona, Florida...... Trainer '40 Lyc. 65 125 hr 900 
8 Ss ee ee eee Super Chief Lyc. 65 22 hr.| New 1595) |Jenkins Air Serv., Inc., Mun. Arpt., Rochester, Major 
Leeward Aviction, New Kensington, Pa... Chief 1939 Cont. 65 60 hr.| New | 1450 Pe Vesesdeendeoenrssnsescrosoaneeev TF Frnkin. 60 620 hr.| 576 hr 900 
Lenhart Flying Serv., Arpt., Marion, Ind... TF Frokin. 65 12 br | 1395) Southern Arwys. Sales Co., Mun. Arpt., Bir- 
Morristown Fly. Club, Morristown, Tenn..... |\Chief "40 Lyc. 65 362 hr. No 1375 ee 38 Cont. 50 300 hr.| 290 hr.| 900 
Mtn. States Avia. Inc., 3800 Dahlia, Denver, | ||\United Aero Corp., P.O. Box 222, San An- 
Oiivctdsccaweseus sb arias edd Sac sacle | Chief Cont. 65 800 hr.| 650 hr.| 1350 BR intienncdt6sasidneense+e% Trainer '40 Frnkin. 60 875 hr.| 650 hr 875 
G. E. Verhostra, 2010 Hollywood PI., South| Lyc. 65 Jones Fly. Serv., Sullivan Av. Arpt., Cols., O. |K Frnkin. 50 | 680 hr.) Fact 
Pe iin swknacdveddswesecsases Chief Dual 265 hr.|Dem.'40| 1325 | 150 hr 875 
Geo. T. Webb, Oneida, Tenn. .......-.- Trainer Frnkin. 65 110 br. 1325) Cedar Rapids Arwys., inc., Cedar Rapids, lo.| TF Frnkin. 60 | 650 hr.|No time 
Geo. T. Webb, Oneida, Tenn........++-- |Chief Lyc. 65 370 hr. 1300 since 867 
Cincinnati Arcft. Serv., Lunken Arpt., Cinn., O./TL 65 Lye. 65 285 hr.| Never 1300) Southern Airways,Mun.Arpt.,Birmingham, Ala.| Cont. 50 360 hr.| 350 he.| 850 
Lone Air Service, Albany, Ga.........-.- |Chiet Deluxe Cont. 65 375 hr.| Recently} 1300 |United Aero Corp., P.O. Box 222, San An-| 
Florida Aero & Supply Co. Cannon-Mil:s Fid. DE enka ssSekdeneinnekeueees Chief '40 Frnkin. 50 |1670hr.;1400hr.; 800 
Sete, Fei ann00s6800680000% Tandem Trainer Lyc. 65 | 280 hr. No 1300) /Portland Flying Serv., Inc., Municipal Arpt., 
Lenhart Flying Serv., Arpt., Marion, Ind... TL Lycoming 6£| 176 hr. 1295 PE SR cc cicw cunawwanuwmuws |Chief Struts Edo Floats | } 700 
Tred Avon Fly. Serv., Inc., Easton, Md...... jTandem Tr. Lye. 65 275 hr. No 1275| A. F. Schachterle, Perkiomen Volley Arpt., | | 
Pierce Flying Serv., 2135 Broadway, Eureka Just | UE, Ries scdnceetesvnendeos Aeronca 40/ 180 hr No 700 
CO ongcukvcGubhernnenear anaes ITC Cont. 65 600 hr.| Majorec| 1275)|\Tred Avon Fiying Service, Inc., Easton, Md... |KC Cont. 40 705 he 
Baker-Eberle Aviation, Detroit City Arpt | Cont. 65 | Tred Avon Fly. Service, Easton, Md........ KC Cont 40 680 hr Just 650 
Detroit, Mich........ . rkiweaemmics |C 39 Dual 200 hr.| 1250) Flying Dutchman Air Service, Somerton Arpt.,| 18 since 
Boker-Eberle Aviation, Detroit City Arpt.,| Lyc. 65 | PE, Silsias6+0teeenbcenenetn |k Aeronca 40 | 650 hr. Major 625 
Detroit, Mich........ in deine’ \TL Dual 75 br. 1250} Florida Aero & Supply Co., Cannon-Mills Fid.,| 
Cincinnati Arcft. Serv., Lunken Arpt., Cincin-| GEE, CRinneiisstsccccescseenes K Aeronce 40} 625 hr.| 200 hr 625 
5.6 y atenaee ines see eden Ire Lyc. 65 321 hr.| Never 1250) Lester Pierce, 2135 Broadway, Eureka, Calif.|\C3 Aeronca 36 |1430 hr Just 
G. E. Verhostra, 2010 Hollywood Pl., South Frnkin. 65 | modern- 
ee ip intplamcbaaiead \Trainer Dual 10 hr.| Dem 1250 zed | 600 
A. Atherton, Box 608, Rochester, Minn....|Trainer Lyc. 65 110 be New 1250) Aircraft Assoc., Inc., Mun. Arpt., Long Beach, | 
Lenhart Flying Serv., Arpt., Marion, Ind... ..{TL Lycoming 65} 192 hr.| FEI GPS. sccccccesccesoscenvsvsnevses K Aeronce 40 | 837 hr.| S59 hr.| 600 
nter-City Avia., Inc., Boston Mun. Arpt., E./ | since 
i Ec cco bh wd beware hse |Chief lye. 65 | 825 hr.| 210 hr} 1250) Pierce Fly. Serv., Box 894, Eureka, Calif....|C-3 "35 Aeronca 36 |1500 hr Just 
Pierce Flying Serv., Box 894, Eureka, Calif. .|65-TC Cont.65 | 650 hr.| 100 hr.| 1250 | major 600 
Richmond Air Transp., Byrd Arpt.,Richmond, Va. | Chief Cont. 50 | 510 br | 30 hr) 1200) Aero-Ways, Inc., Mun. Arpt., Cleveland, O../K Aeronca 40 | 328 hr Just 
Tred Avon Flying Service, Easton, Md...... Tandem Tr. Lyc. 50 | 85 hr No | 1175 | | relic 600 
C nati Arcft. Serv., Lunken Arpt., Cincin- | | Hawthorne Flying Serv., Municipal Arpt.,| 
ti, Chio. . Peer pines Seibeceed TF Frnkin. 60 | 275 hr. Never 1150 eS 8 ee ere ree K Aeronco 40 | 583 hr. 583 hr 595 
Portland Flying Serv., Inc., Municipal Arpt., Wise Airport, R.D. No. 2, Uniontown, Ohio. . |KC Cont.A-40-4|} 
Portland, Maine. . panera te | Chief Lye. 55 800 hr.| 560 hr.| 1150 | Master 350 hr.| 125 be 595 
Bivd. Arpt., Inc., Roosevelt Bivd., Phila., Po. ./TL Lycoming 55| 150 hr No 1150) Hawthorne Fly. Serv., Mun. Arpt., Charleston, 
enkins Air Serv., Inc., Munic. Arpt. Rochester, | Reiivtinssstasadhenensneusirase4 K Aeronca 40 | 583 hr.) 583 hr.) 595 
N.Y ee ae ich teen to TL Lycoming 65) 200 hr | 1150) \Tred Avon Fly. Serv., Easton, Md.........-- . Aeronca 40 | 580 hr.) After 
afield Avia. Co., Mun. Arpt., Springfield, } 482 hr 595 
a a ie aaeece pitweuebues Tandem Tr. Frnkin. 60 303 hr.| No 1150} |Aviation Market, L.A. Metro Arpt., Van Nuys, 
kes Avia. Corp., Royal Arpt., Madison, | a carte ick hatin dads cua eria a Sana le aie K Aeronca 40 | 930 hr Yes 575 
consin nee ptenchouanenee LeBlond 85 | 480 hr.| 405 hr.) 1125||Wallace Arcft. Co., Clarcona, Fla....... .|C3 Aeronca 40 | 900 hr. Apr. ‘41 501 
Mountain States Avia., Inc., 3800 Dahlia, | Mayes Field, Huntington, W. Va......-.-- K Aeronca 40 688 hr. Recently 500 
nver, Colo.. ae Seer Lyc. 65 285 hr.| No 1100) |\Geo. T. Webb, Oneida, Tenn. ..........-- c3 Aeronca 38 | 790 hr. Recently 400 
Edwards Flying Serv., Inc., Flushing Arpt., | 
Flushing, LI., N.Y... Reanre vee Cont. 50 650 hr.| Recently} 1100 ARGO ALLIANCE 
Lexington Fly. Serv., Inc., Lexington, Ky... .. | Chief Frnkin. 50 281 hr.| Topped; 1100 
art Whitaker, Swan Island Arpt., Portland, | | | Red Bank Arpt., inc., Red Bank, N. J....... Hess Warrior 545 hr. 75 be 900 
egon. ; intact ie erator Trainer Lyc. 65 | 700 br.| 500 br.| 1075 
C nati Arcft. Serv., Lunken Arpt., Cincin- 93 since) ARROW SPORT 
R Gi ascssee name Lyc. 55 815 hr.| Major 1050 
United Aero Corp., P.O. Box 222, San An- E. R. Elliott Motors, Coeur d'Alene, idaho.... V-8 82 198 he 650 


| 
 iecacees peeenwenea Chief Lycoming 50 550 hr.| 550 br.| 1025 E. R. Elliott Motors, Coeur d'Alene, idaho... Arrow Sport V8 82h.p. 198 hr. No 650 
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DEALERS 





Aero-Woays, Inc., Mun. Arpt., Cleveland, O.. 
Bivd. Arpt., Inc., Roosevelt Bivd., Phila., Pa.. 


BEECHCRAFT 


E. W. Wiggins Arwys., Inc., Providence, R 
Colorado Avia. Co. 426 U.S. Nat'l B.B., Den 


Rochester Aeron. Corp., Rocnester 
NS TE. Visccctescsecessocssocees 


BELLANCA 


Atlantic Aviation Serv., Dupont Arpt., 
mington, Del. wcccccccccccccccccese 


wil 





Lane Air Serv., Albany, Georgia.......- 
Edwards Flying Serv., Inc., Flushing Arpt 
PE Ce Ney ME. Viccenosesvcaeds 
Robertson Arcft. Corp., Lambert Arpt., Rod 
OFt8ON, MO.ccccccccccccccccscees 
Florida Aero & Supply Co., Cannon-Mills Fid 
Orlando, Florida....... cenesbeaneees® 


CESSNA 
Zimmerly Bros. Air Transport, Box 266, Lewis 
NS eerr rT er Ter TTT eT ee 
Hubert & Dillon Air Serv., 
GN, TON 6 o6 doves ecesectoceens 


Bob Wight, Box 447, Alexandria, la.... 


Bob Wight, Box 487, Biloxi, Miss......- 


CULVER CADET 


Tri-State Avia. Corp., Cincinnati Arpt., Shar- 
a 

Foster A. Lane, Pt. Columbus Fly. School, Co 
elie: SI 6 vos. 60c0t0080% 


New Mexico Flying Serv., Box 67, Clovis, N.M 


CURTISS ROBIN 


McBoyle Cub Sales, Arpt., Spring Green, Wis 


Geo. Rover, 27 S. State, Salt Lake City, U 

Red Bank Airport, Inc., Red Bank, N. J.. 

B. F. Hin2s, P.O. Box 535; Hobbs, N. M 

United Aero Corp., P.O. Box 222, San An 
fonlo, TOXGS.cccccccccccccccece P 

H. W. Haver, Lebanon, N. J.......4.- 


DART 


Ashcraft Bros. Fly. Serv.,Mun. Arpt 
KOnsaSecccccccccccccccccecccececces 


Lawrence 


FAIRCHILD 


Thomas Metcalf, Toledo Mun. Arpt., Toledo,O 


Des Moines Fly. Serv., Munic 


T. A. Colbertson, Medford, Or2jon.. 


Palo Alto Arpt., Inc., P.O. Box 640, Palo Alto 


Aircraft Unlimited, Roosevelt Field neola 


E. W. Wiggins Airways Inc., Providence, R.! 
E. H. Brockenbrough, Mun. Arpt., Charlotte 


Foster A. Lane, Pt. Columbus Fly. School, Co 

 Ctciceresevesnas eure — 

John P. Hall, West Haven Arpt., West Haven 
Wn cs0s VsdRer eetksereeKxese 


€. W. Wiggins Airways, inc., 
Arpt., Norwood, Mass........-s0s05- 


Art Whitaker,Swan Island Arpt.,Portland,Ore 








MODEL AND ENGINE 
Sport v8 
Arrow Sport V8 82 h.p 
C-17-B Jacobs 285 
Jacobs 285 
735 Jacobs 225 
CH Wrigh 5 
. Deluxe Kinne h.p 
K > 5 
CK Kinne 5 
Kinner 92 h.p 
C-145 Ww er 145 
C-145 v er 145 
AW W 5 
AW Ww 5 
Co 75 
Co 75 
CA Cont. 75 
Thrush Wright J69 
Ch 
Challe 
Challe 
Challenger 185 
Robin Ch 85 
Dart Ken Royce 90 
24 Warne 45 
4 Warner 145 
246 Ww 45 
C-8F Ranger 145 
1937 Ranger 455 938 
24 Ranger 145 
24 Delx Ranger 150 
24 Ranger 145 
24 Warner 145 
7 Wasp SC 
4 h.p 
FC2W2 Wasp SC-1 
450 h.p 
W erl 45 
24 Warner 145 
Warner Series 
24 40 125 hp. 
24 Inverted 
2 place Cirr 


VER- 
TIME aan PRICE 


520 hr. 


$ 5 
450 hr 90 hr. 500 
600 hr. Recently) 4800 
800 hr Just 425 
735 hr 50 hr., 210 
800 hr.| 100 hr. 1695 
700 hr Just 1250 
45 since 
overh'! 1200 
1014 hr 1941 1200 
500 hr.) 250 hr 795 
125 hr 35 hr.) 335 
475 hr. shipbe'g 
majored 295 
495 hr Just 
Licensed 70 
495 hr Just 
relic 7 
45 hr 21 
50 hr No 1900 
92 hr No 185 
Being ov erhauled 
and reco vered 165 
800 hr. Mar. '40 80 
7S hr., 162hr.| 650 
2 hr. 650 
50 hr.| 425 hr. 575 
0 hr May 450 
300 hr 
360 hr top 
overh'! 2000 
356 hr.’ Topped 
306 hr.| 3975 
461 hr.| 140 hr.) 3950 
800 hr.| 350 hr.| 3500 
894 hr.| Now 2800 
250 hr.) Never 2950 
790 hr 10 hr.| 2500 
560 hr.'since top| 2500 
700 hr. Jan. '40 2500 
350 hr Just 2395 
3184 hr. 447 hr.; 2000 
3240 hr. 409 hr., 2000 
450 hr. 150 hr. 1875 
348 hr. Recently 165 
305 hr. 
945 hr.| since 
major 1350 
900 hr. 900 hr.| 1125 


DEALERS 








Doug Schall, Inc., 33 Clagett Rd., Hyattsville, 


Flying Dutchinan Air Serv., Somerton Arpt., KR34 


PN Dic c554026sseeebeneneue 3 Polb 
California Arcft. Corp., Metropolitan Arpt., 
We Tae, GE iveecbessncsdececese 22 
| 
FLEET | 
West Coast Arcft., L.A. Munic. Arpt., Ingle- 
I iil cbt bie adke cnadevaases 
Portland Fly. Serv., Inc., Mun. Arat., Portland, 
WED co co ceccccrecccesoececorseesese 
White Fly. Serv., Inc., Caldwali- Wright Arpt., 
I tele na grp duu aatilesoe 
St. Louis Fly. Serv., Lambert Field, Rooerstson, 
We 65:66:65 000 405 600s6essbecevesseres 1 
FUNK 
Aircraft Unlimited, Roosevelt Field, Mineola, 
Te Mian be iideweicewes énehak sae Deluxe '40 
Aircraft Unlimited, Roosevelt Fie.d, ola, 
Pk CetOrie CON eeeneeed ec eeewsacnee 8 


Island Crop Dusting Co., Airport, Caribou, Me.|75B 


Wise Airport, R.D. No. 2, Uniontown, Ohio. .|75 B 


INTERSTATE 
Aircraft Sales Corp., 1240 Lawrence Ave., 
Sir ats eee rreeratessssweaans Cadet 
KINNER | 
Schneider Aero Serv., Chandler Fid., Fresno, 
GOI 6 60 00 s6e EN esénoneeesoeenssone Sportwing 
LUSCOMBE 
Carl Evers, 247 Park Ave., N. Y.,N. Y..... Silvaire 75 
W. F. Luke, Schenectady City Arpt, Schenec- 
RN Tk WH 085:0:6:0 4050000600006 600 bese Silvaire 8.C 
Aircraft Unlimited, Roosevelt Field, Mineola, 
Se ee ee ee eee Silvaire 
Aircraft Sales Corp., 1240 Lawrence Ave., 
I De ba kanpeat es bene deeaaeeen Silvaire 
Falcon Aircraft Corp., L.A. Mun. Arpt., Ingle- 
RE Ecce ss cncsddeectveneseess 8A 
C. W. Peterson, Mun. Arpt., Salina, Kansas..|8A 
Air Serv., Inc., Mun. Arpt., Denver, Colo..... 8A 
Red Bank Arpt., Inc., Red Bank, N. J...... 8A 
Midwest Fly. Serv., La Grange, Ill......... 8A 
Tacoma Flying Serv., Box 157, South Tacoma, 
WEA MIORc ccccccccccccvcescocccese 8A '40 
W. F. Luke, Schenectady Couniy Arpt., Sche 
IG I Wiss 00-0 0at-ceneneeereaes 8A 
Doug Schall, Inc., 33 Claggett Rd., Hyattsville, 
0 EE ere ee PO ee ae 8B1 
E. C. Holtzman, R. 3, Madison, Wis........ 8B 
Knox Flite, Municipal Arpt., Knoxville, Tenn. .|8A 
Midwest Fly. Serv., La Grange, illinois...... 8B1 
Midwest Fly. Service, La Grange, Iilinois....|8A 
J. L. Wells, 106 W. Main, Avon Park, Fla.../8A 
Upton & Bowen, West Memphis, Ark....... 8A 
Midwest Fly. Serv., La Grange, Illinois......|8B1 
W. F. Luke, Schenectady County Arpt., Sche- 
I Win 006s 6-ctsuacceeeceueses 8A 


Knox Flite, Municipal Arpt. Knoxville, Tenn. .| 8B 


Thompson Fly. Serv., Inc., Salt Lake City, Utah.| 8A 
Flying Dutchman Air Serv., Somerton Arpt., 
Priadelphia, Pac. cccccccccccscecoess 
Thompson Flying Serv., Inc., Salt Lake City, U.|8A 
Doug Schall, Inc., 33 Clagett Rd., Hyattsville, 


Knox Flite, Municipal Arpt., Knoxville, Tenn. .|B 


MONOCOUPE 


Fia. Aero & Supply Co., Cannon-Mills Fid.,| 


Granta, MatGGe ccc ccceccccccsessess | 
Bennett Air Service, Box 247, Hightstown, N. J. 


Bennett Air Service, Box 247, Hightstown, N.J.|6-W 


Wright J65 
185 h.p. 


Wright 175 


Rover 75 


Kinner 100 
Kinner 100 
25 


Warner 


Warner 


Funk 65 


Funk 70 


Cont. 65 


125 


Kinner 


Cont. 75 


Cont. A.75 


Cont. 75 


Cont. 75 
65 
65 
65 
65 
65 


Cont. 
Cont 
Cont 
Cont. 
Cont. 


Cont. 65 


Cont. 65 


Lycoming 65 


Lyc. 65 
65 


Cont 


Lycoming 65 
Cont. 65 
Cont. 65 
Cont. 65 
Lycoming 65 


Cont. 65 
Lyc. 65 
Cont. 65 


65 
65 


Cont 
Cont 


50 
50 


Cont 
Cont 


Warner 125 
Warner 125 


Warner 125 


700 hr.| 
747 hr.| 


1200 hr. 


750 hr. 


1090 hr. 


_ 


120 hr. 


125 hr. 
150 hr. 


381 hr. 


48 hr 


1303 hr. 


70 hr. 
125 hr.| 
72 hr.| 


350 hr. 
100 hr. 
84 hr 
| 65 hr. 
| 125 he. 


550 hr. 
113 hr. 


30 hr. 
109 hr 
M't'r1 50 
Plane 
600 | 
40 hr. 
225 hr. 
95 hr. 
300 hr. 
150 hr.} 


350 br.| 
490 hr 


753 hr. 


550 hr. 
683 hr. 


Motor 
427 hr. 


945 hr. 
1293 hr. 


Flown 


| OVER- 
| MODEL AND ENGINE | TIME |yautep| PRICE 


16 hr.| $1050 


200 hr. 


250 hr. 


Just 
30 hr. 


since 
6/40 


Recently 


No 
Just 
topped 
at 
130 hr 
109 hr. 
New 
motor 


Demon- 
strator 


450 hr 


No 


None 


65 hr. 
None 
Now at 
factory 


New 
New 


None 
None 
None 


50 hr. 


None 


50 hr. 
Just 
(Motor) 


240 hr. 
74 since 
over. 


1290 hr.| 74 hr 





| 
| 





| 


900 


875 


1550 
1245 
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1350 
1350 


1300 
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1745 


1150 


2200 
2000 
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1850 
1850 


1800 
1800 
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1750 


1700 
1700 
1700 
1675 
1600 
1600 


1550 


1500 
1475 


1475 
1375 


1300 
1200 


1250 
1150 


1150 
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AUTHORIZED AIRCRAFT DEALERS 









































EALERS | MODEL AND ENGINE | Time | OVER: | price || oe 
DEAL M LA | TIME HAULED DEALERS [ MODEL AND ENGINE TIME HAULED PRICE 
— $$$ | — -——| | —————- ——$_ | —___ —_——— 
MOTH | ||Southern Vt. Fly. Sem. Arpt., Springfield, Vt. /J3t ‘40 lyc. 65 162 br.| New ($1350 
| ||TriCities Avia. Sch., TriCities Arpt., Endicott,| 
Corl Evers, 247 Park Avenue, N. Y., N. Y...|Jan Hearse Gipsy Major! 00 00 I a do a J4'39 Cont. 65 500 hr 1300 
Corl Evers, 247 Park Avenue, N. Y., N. Y...|Gipsy Major 130 New 2800) |Eno Flying Serv., Eno Arpt., Ft. Dodge, lowa.|J3 Frnkin. 65 100 hr. Never 1275 
Ellis Eugene Eno, Eno Arpt., Fort Dodge, Ic. . Gipsy 90 h.p.| 400 hr.| Never 500} |Southern Arwys. of Danville, Box 205, Dan-| 
Eno Flying Serv., Eno Arpt., Ft. Dodge, lowa.| Gipsy 90 400 hr.| Never 500 Cs Wibksek oesicetvesecneesssuenses \J-3 Cont. 65 | 385 hr.) Never | 1275 
||Linn County Airways, 221-3rd St., N.E., Cedor 
PIPER CUB i MO i il a kh en tac lyc. 65 120 hr.| New | 1260 
—. H. Brockenbrough, Mun. Arpt., Charlotte,| ||Eno Flying Serv., Eno Arpt., Ft. Dodge, lowa.|Trainer Frnkin. 65 125 he.| Never 1250 
Oe Cckadeteccedadedsnksnewesgatadaa j4 Cont.65'40| 7Ohr.| None 2200) Boker-Eberle Avia. Detroit City Arpt. De- | Top at 
E. H. Brockenbrough, Mun. Arpt., Charlotte, HCO, BURR. ccccccccccccccccesccccecs |\Coupe '39 Cont. 65 | 350 br.| 200 1250 
Di tatatwnntneniakindénnenseeeeud j4 Cont. 65'40) New No 1900) |Hood Aircraft Sales Co., P.O. Box 171, North- | 
Stiles Motor Co., 260 Main St., Northport,N.Y.|Coupe J4A Cont. 65 142 hr | New 1900 I inno db 00dssenennanninsecs 433 Lye. 65 280 hr., None 1250 
Ben. A. Funk, Hiway 50, Grover Mo.......|/Seaplane  Lyc. 65 | New | No 1850} | Southern Vt. Fly. Serv.,Arpt.,N. Springfield, Vt.|J3L '40 lyc. 65 280 hr. New 1250 
LL. Rupert, Box 446, Muskogee, Okla..... Coupe '40 Cont. Dual 65) 155 hr.| 1850) |Air City Flying Serv., Inc., 5500 E. Third St., | | 
Piedmont Avia., Inc., Munic. Arpt., Winston- | Ph Mii n< ¢inenteatnawtasteeatd J3 Frnkin. 65 | 200 hr. | 1245 
NE OE inigainn dnc naeaetaatasnns j4°40 Cont. 65 38 hr.| None 1790! |Madison Fly. Serv., R. 1, Madison, Ind....../J3L Lye. 65 | 205 hr. No | 1235 
Susquehanna Air Serv., Williamsport Arpt., Manaen F. Warrington, Cub Fly. Serv., Selby- 
a ee ee ae Coupe lye. 65 35 hr. New | 1775 CE ektncienacia bine dude hedeesa j3 '39 Cont. 55 dual 40 hr No 1200 
Lynn B. Fellison, 2811 Mulberry, St. Joseph, John Ruzicks, Airport, Peru, Ind... ........ J3 Frnkin. 65 140 hr. No 1225 
RIT a ee ae ee Pe .|J5 Cont. 75 83 hr.| New | 1765) Lynchburg Air Transp. & Sales Corp., Preston | | 
Otha Eddieman, Box 116, Crane, anne. .|J4 Coupe Cont. 65 132 hr.| Never | 1750 Glenn Arpt.. Lynchburg, Vo............ Trainer Frnkin. 65 | 250 hr.) No | 1200 
Ken's Cub Flyers, Olean Arpt., Olean, N. Y..|J4 Coupe Cont. 75 | 120 hr. No | 1750 |Desjardin Auto Serv., 24 Fairmount Ave., | 
J, L. Schroeder, Inc., Box 8055, Houston, Tex.|J4 '40 Cont. 65 93 br.| None 1750 I CI i cing a cla eaeewee J-4 Cont. 65 | 550 hr.| 400 hr.) 1200 
Southern Vt. Fly. Serv.,Arpt.,N. Springfield, Vt.| Cruiser Cont. 75 40 br.| New 1750||Galbraith Air Serv.,Munic.Arpt.,Paducah, Ky.|J3L lye. 65 | 102 he No 1195 
Dubois Avia. Assoc., Mun. Arpt., DuBois, Pa..|J4 '40 Cont. 65 97 hr.| 1700} |Dethloff Fly. Serv., Euclid Ave. Arpt., Wil- 
Oak Air Serv, Inc., Bates Fid., Mobile, Ala. .|J4 Cont. 65 150 hr. CE. WG, Giada sv kcascctiveessacoes J-3 Frnkin. 60 | 200 hr.| Top 1195 
Tufts-Edgcumbe, Inc., Ravenswood Arpt., Des ||Piedmont Aviation, Inc., Winston-Salem, N.C. |J3 lyc. 65 312 he 42 hr.| 1175 
ee j4 Cont. 65 70 he.| 1675) |Tufts-Edgcumbe, Inc., Ravenswood Arpt., Des 
Neil R. McCray, Munic. Arpt., Jamestown, N. Y.|1940 Cont. 65 48 hr.| Never | 1650), Plaines, I... .... ee eee eee een eee o 0/8 Cont. 65 275 be 1175 
Air City Fly. Serv.,5500 E. Third St.,Dayton, O.| Cruiser Cont. 75 210 hr.| 1645) |Frank Rensma, Box 441, Youngsville, Po... .|J3 lye. 65 | 150 hr. 1150 
Standard Fly. Serv., Inc., Somerset Hills Arpt., ||Des Moines Fly. Serv., Mun. Arpt., Des Moines, | | 
Basking Ridge, N. J... .....-ccececeee Coupe Lyc. 65 106 hr.| No 1625 a il ie i Ba a al J3 Frnkin. 65 413 hr.) No 1145 
L-H Air Serv., Inc., Hatboro Arpt., Hatboro,Pa.|J4 Cont. 65 | 250 hr.) No 1600) | Piedmont Aviation, Inc., Winston-Salem,N.C..|Coupe "39 Cont. 65 | 434 he 10 hr.) 1125 
Herman L. Martin, Munic. Arpt., Walla Walla Bennett Air Serv., Box 247, Hightstown, N. J.|J4 Cont. 50 350 hr Just 
| EE re a ee ee J4 Cont. 65 450 br.| 25 hbr.| 1600 Majored| 1125 
Seidner Fly. Serv., S.A.M. Arpt., Youngstown, Piedmont Avic., Inc., Mun. Arpt. Winston- 
ECCT TT Te Coupe '40 Cont. 65 265 br.) Yes 1595 UR Becteeeeccnddvenddunccseces j4°39 Cont. 65 | 385 he 75 br.| 1125 
Skelly's Fly Serv., Greenville Arpt., Green- Spooner Air Serv., Claremont Arpt., Clore- | 
OO ec a ee Ee j-4 Cont. 65 100 hr| New | 1595 TTT CTT TTT TTT re 4J3 Frnkin. 60 =| 440 hr. 1100 
Racine Fly. Serv., Racine Arpt., Racine, Wisc.|J-4 Cont. 65 383 hr.| 353 hr.| 1575) \Eddie Braden, Easton, Pa.............55- J3 lye | 200 hr.. 30hr.; 1100 
Al. Gillis Fly. Serv., 125-1st Ave. No., Greot | Virginia Cub Distributors, Box 211, Farmville 
an iheuicha eed indiewsaansae oe Coupe '40 Cont. 65 200 hr.| None 1550 ee re eee J3 lyc. 65 515 he Yes 1100 
Southern Air Serv., Memphis, Tenn......... Cont. 65 100 hr.| New 1550) |Aviation Serv., Inc., Box 408, Newport News, 
Eno Flying Serv., Eno Arpt., Ft. Dodge, lowa. | Cruiser Cont. 75 135 hr.| Never 1525 Citaebettsweskdeasesebueedsebadoan J3L Lyc. 65 528 hr.| None 1100 
Smith Flying Serv., Wilkes-Barre Wyo. Vall Madison Fly. Serv., R. No. 1, Madison, Ind. .|Coupe Cont. 65 335 hr. No 1100 
Arpt., Forty-Fort, Pa... .ccccccccccece J-4A Cont 65 150 hr. | 1500) \Inter-City Fly. Serv., Inc., Mun. Arpt., Ft. 
P. D. Eyster, Tri-State Arpt., Angola Ind... .|J5 Cont. 75 85 bw.| No | 1500 PE EE ines wie eadesebwaeneeeae 53 Frnkin. 65 410 br 1095 
Smith Flying Serv., Wilkes-Barre Wyo. Vall | Tufts-Edgcumbe, Inc., Ravenswood Arpt., Des 
Ret, POs sccudcondedesaass J-5A Cont. 75 150 he. | 1500 PN GELS cbGsuaekdiaebonnekiaeons j4 Cont. 65 | 450 hr.) 100 hr.. 1075 
E. H. Brockenbrough, Mun. Arpt., Charlotte, | | Eddie Braden, Easton Arpt., Easton, Pa..... J3 lyc 250 br 30 hr. 1075 
PE ahd bridaiiddd dAannsnakdnemdcs J4'40 Cont. 65 200 hr.| 200 hr.| 1500) Standard Fly. Serv., inc., Somerset Hills Arpt., 
Oak Air Serv., Inc., Bates Fid., Mobile, Ala..|J5 Cont. 75 100 hr. | 1500 ey CL 0b 4k. 5s caccegueenseens 53 Lye. 65 625 hr No 1075 
Al Gillis Fly. Serv., 125 Ist Ave., No., Great | | | South Arwys. of Danville, Box 205, Danville, 
a Coupe '40 Cont. 65 | 350 hr.| None | 1500 i a ied Si tr ee bas 2 j-3 lye. 55 | 570 hr. Never 1075 
Desjardin Auto Serv., 24 Fairmount Ave., | | ||\Bob Howe, Gardner Arpt., Gardner, Mass. .|J3 Frnkin. 60 188 he New 1050 
RE Miia céxccxensnewiaen J-5 Cont. 75 100 hr.| New | 1500) Ken's Cub Flyers, Olean Arpt., Olean, N. Y.J3 Frnkin. 60 700 hr. Apr. '41| 1050 
Seidner Flying Serv., S.A.M. Arpt., Youngs- | J. A. Atherton, Box 608, Rochester, Minn... .|Coupe '39 Cont. 65 800 hr. 600 hr.| 1050 
SE ita dakwedkobidddincemoes Cruiser Cont. 75 151 hr.| New 1475) \L-H Air Serv., Inc., Hatboro Arpt., Hatboro, Pa.|J3 Lyc. 65 375 hr. Top 375) 1050 
Neil R. McCray, Municipal Arpt., Jamestown, | L-H Air Serv., Inc., Hatboro Arpt., Hatboro, Pa.|J3 Cont. 65 450 hr. Top 450) 1050 
DE Ministivanbestedunencadaateneete Coupe '40 Cont. 65 278 hr.| Never 1475) Towners Fly. Serv., Towanda Arpt., Towanda, 
Wm. T. Swain, 301 iiae St., Salinas, Colif.|J3 Cont. 65 | 593 br.| 170 hr.| 1475 PI 6 6.60605 458404600 beseween J-3-40 lyc. 65 388 hr. None 1050 
Wm. T. Swain, 301 Rochex St., Salinas, Calif.|/J3 Cont. 65 | 480 hr.| 140 hr. 1475) \Inter-City Fly. Serv., Mun. Arpt., Ft. Wayne, 
Racine Fly. Serv, Racine Arpt., Racine, Wis.|J-4 Lyc. 65 330 hr.|top 320) 1475 iisre a peunacsédedsiesvesenesesesd J3'40 Frnkin. 65 456 hr | 1050 
Phila. Skyport, Inc., Pier 3 So. Wharves, | 98 since) Des Moines Fly. Serv., Mun. Arpt., Des Moines, 
POE, Wei ante rnseosenevannes 53 Cont. 65 | 797 hr.| major | 1450 Ns 2 406d kecebewwndwneneenennen J3 lye. 65 524 hr No 1045 
J. L. Schroeder, Inc., Box 8055, Houston, Tex.|J3 Cont. 65 98 hr. | None | 1440) Mid-Western Avia. Co.,406 Kirkpatrick Bidg., } 
Piedmont Avia., Inc., Mun. Arpt., Winston- | De; SO Bis: 605-865 4k dinssauvens J-3 Frnkin. 60 =| 192 hr. None 1045 
Salem, N. C..... Hie seneeedses J5 Cont. 75 435 hr. 55 br.| 1425) Tacoma Fly. Serv.,Box 157,So. Tacoma, Wash. | J3 Frnkin. 50 1300 hr. 250 hr., 1000 
Tufts-Edgcumbe, Inc., Resmeeesa Arpt., Des | | ago 1000 
PN ss oc DL eanees seenuenes j4 Cont. 65 | 550 br.) 50 br.) 1400) \Cletus Zimmerman, Midwest Arcft. Co., Hor- 30 since 
Lexington Fly. Serv., Munic. Arpt., Lexington, Beh, Cin nn 6 005.c0csckssecesissoencs Coupe '39 Cont. 65 475 hr. major 1000 
Mivenntscedudnsweswuddodeveoneass 15 Cont. 75 | 230 hr.| 1400) |Aero Sales Corp., 1008 First Nat'l Bidg., 
J. L. Schroeder, Inc., Box 8055 Houston, Tex.|J3 Lye. 65 92 hr.| None | 1400 Biveinghom, Ale. cccccsccceccccsccecs J-3 Frnkin. 60 400 hr.|. 275 hr.| 1000 
McBoyle Cub Sales, Arpt., Spring Green, Wis.| J3F Frnkin. 65 62 hr.| New | 1400 Spann Fly. Serv., Mun. Arpt., Colorado Springs, 
Reliable Fly.Serv.,P.0.Box 1303, Bristol,Conn. J-4 Cont. 65 140 hr.| 30 hbr.| 1400 Eisadadcnesenensndeuseaweey es j4 Cont. 65 650 hr. 200 hr.| 1000 
fact.maj. Palo Alto Arpt., Inc., P.O. Box 640, Palo Alto, 
Bennett Air Serv., P.O. Box 247, Hightstown, CN. 6 060609004000000000086¢00082 J3 Cont. 65 1203 hr.; 250 hr.| 1000 
1. Dhatcendentids tenseevenwnwecase j4 Cont. 65 346 hr. Just moj.) 1398) Richmond Air Trans., Byrd Arpt., Richmond,Va. J3 Frnkin. 60 530 br.| 215 hr.| 1000 
Tufts-E aacuaiiea, Inc., Revadaneas Arpt., Des | Midwest Avia. Corp.,Norton Fid.,Columbus, O. Coupe Frnkin. 60 600 hr 1000 
kr ee J5 Cont. 75 575 hr.) Just 1375) Stillwater Fly. Serv.,Box 466, Stillwater, Okla. J3C Cont. A50-5|1073 hr. N'w eng.| 1000 
Lynchburg Air Transport & Sales Corp., Pres- L. L. Rupert, Box 446, Muskogee, Okla..... J3F ‘40 Frnkin. 50 150 hr. like new) 1000 
ton Glenn Arpt., Lynchburg, Va......... Coupe Cont. 65 200 hr.| No 1350} |Paul D. Eyster, Tri-State Arpt., Angola, Ind. . J3 Frnkin 264 hr. No 995 
Bennett Air Service, Box 247, Hightstown, N.J./J3 Frnkin. 65 150 hr. 50 hr. Paul J. Eyster, Tri-State Arpt., Angola, Ind... J3 Frnkin. 60 249 hr No 995 
since 1350) Midwest Flyers, Lakeside Arpt.,E. St.Louis, Ill. J3F Frnkin. 60 350 hr.| None 995 
Buffalo Aero. Corp.,Buffalo Arpt.,Buffalo, N.Y. | Cruiser Cont. 75 275 hr.| Never 1350) Mid-Western Avia. Co.,406 Kirkpatrick Bidg., 
Ben. A. Funk, Hy. 50, Grover, Mo......... J3 lyc. 65 15 hr.| Never 1350 Oh Dose, CAWs.c.c sc. vccccceccecsvssccs J-3 Frnkin. 50 (1230 br Just 985 
Virginia Cub Distributors, Box 211, Farmville, Just Gilbraith Air Serv., Munic. Arpt., Paducah, Ky. J3F Frnkin. 50 398 hr No 975 
Diiistibiice tisdeeeettouredeskans Coupe '39 Cont. 65 350 hr. Majored,| 1350) Ben C. Arquitt, Mun. Arpt., Lima, Ohio...... J3 Frnkin. 60 314 hr. 272 hr 970 
Virginia Cub Distributors, Box 211, Farmville, Wm. T. Anderson, P.O. Box 275, Essex Falls, 
Mitintpateeeeeeeetebeoankdlenebee j3 Lyc. 65 145 hr. 1350 a iicdsastce vias caebeseeaew - 133 lye. 55 218 hr. Topped 950 
Woppingers Falls, Penney N.Y. coves ce {GCupe Cont. 65 135 hr. No | 1350) Aircraft ‘Soles Corp., 1240 Lawrence peng 
J. L. Schroeder, Inc., Box 8055, Nevin, Tex.|J3 Frnkin. 65 142 hr. None | 1375 Chowan, Tinwltsc cc cccesesoscsccnsecs 13 Frnkin. 60 235 hr 950 
Hood Aircraft Sales Co., P.O. Box 171, North- | Tufts-Edgcumbe, Inc., Rivenened hep Des 
PE CE cticenaedneetbeeess ou J3 lye. 65 160 hr. None 1350 PRE, Tile a eecereeenvce ovens eee SD Frnkin. 50 675 hr. Never 950 
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FLYING and POPULAR AVIATION USED PLANE LISTING OF | A 
OVER- | OVER- 
DEALERS MODEL AND ENGINE | TIME | pauiep) PRICE DEALERS MODEL AND ENGINE | TIME [HAULED| PRICE 
L-H Air Serv., Inc., Hatboro Arpt., Hatboro,Pa. J3 Lye. 55 890 hr.| Major Bob Howe, oniiees pan Gardner, Mass. . |J3 Cont. 40 | 178 hr.| 150 br./$ 750 
890 $950 Skelly's Fly. Serv., Greenville Arpt., Green- | 
Consolidated Air Serv., Rubinkam Arpt., Har | a ona 5-45-6ss hkws +580 eeeenens J-3 Lyc. 50 1100 hr.| moj. | 745 E. W 
WO, TONGS 5 0.6 cect evcrcceveces j3 Frnkin. 60 570 hr.| None | 950) Jenkins Air Serv., Mun. Arpt., Rochester, N. Y.|J3 Trainer Lyz. 50 1080 hr.| 890 hr.| 725 Corl E 
Spann Fly. Serv., Colo. Springs, Colo....... J3 Frnkin. 50/1100 hr. | 950 Avia. Serv., Box 408, Newport News, Vo... /J3L Lye. 50 1100 hr.) 675 hr.| 700 
Herman L. Martin, Mun. Arpt., Walla Walla, Midwest Avia. Corp., Norton Fid., Col., O...|J3F Frnkin. 50 = |1068 hr.) 2/41 700 
i IRL rT Tere ee J3 Frnkin. 50 1100 hr 50 hr 950 Wallace Aircraft Co., Clarcona, Fla....... J2 Cont. 40 700 hr.|May ‘41 695 
Ray Wilson, Inc., Park Hill Arpt., Denver, Colo J-3 Frnkin. 50 850 hr. mir. 750 Seidner Fly. Serv., S.A.M. Arpt., Youngstown, 
hrs 950 acuta wa tiedl eninub ne piesa eens Trainer Frnkin. 50 998 hr.| Recently 695 Spoon 
Mclnnis Avia. Serv., Wold Chamberlain Arpt., Johnny Haralson, Air Trans. & Sales Co., mor 
Minnaagdle, Mithisc ccc ccvvvcccsccvees j-3 Cont. 50 1100 hr 50 hr. 950 Toney Field, Pine Bluff, Ark............ J-3 Cont. A-44 | 650 hr.| 600 hr.) 695 Becke: 
St. Louis Fly. Serv., Inc., Lambert Fid., Robert- Edwards Fly. Serv., Inc., Flushing Arpt., Flush- 150 Pa. 
EE Re eee 53 Frnkin. 50 972 hr. 925 MD Wied Hh ihodowsid-o5.obeadeied de J2 Cont. 40 since ov. | 675 A.A. | 
G. L. Williams, Syracuse Arpt., Syracuse, N.Y. J3 Frnkin. 60 998 hr. Recent 925 Zimmerly ice: Air Transport, Box 266, Lewis- | A. A. | 
Russ Walling, Walling- Watertown Arpt., Wa- RG skew cnayadeccccccsnecesneneds J3 Cont. 40 1225 hr.,; 40hr.) 675 
PE Oe Fetasseccncsesscavecess .|J3 Frnkin. 5 925 hr.| 500 hr 900 Avia. Market, Los Angeles Metro. Arpt., Van Pete ( 
Fayette Airways, Inc., Connellsville Arpt., Is oid c-cr ak ceeeu bes bdcweeeee J-2 Cont. 40 810 hr. Yes 675 Bob V 
PE, Th accu eecece seen ot ieee J3 Lyc. 65 343 hr 900 Dethloff Fly. Serv., Euclid Ave. Arpt., Wil- | | Bivd 
Fayette Airways, Inc., Connelisville Arpt., Stele Me 55 <5 oc <5ckasneconsste 1936 Cont. 40 175hr.| No | 675 
PT, obnecsndeadeaens : j3 Frnkin. 65 407 hr.| 147 he 900 Oakland Arcft., Alameda, Calif........... J-2 Cont. 40 1785 hr. May ‘40 665 
Fayette Airways, Inc., Connellsville Arpt Krantz Aeron. Serv., Port Erie Arpt., Erie, Pa. J3 Cont. 40 | 750 hr. 30 hr. 650 
Connellevlle, Pa. .ccccccescveecs J3 Frnkin. 50 800 hr Yes 900 since A.F.S 
Lynchburg Air Transp. & Sales Corp., Preston Mahaux's Arpt., Inc., Steven: Mill Road, Coll 
Glenn Arpt., Lynchburg, Va.......... -|J3 Cont. 50 975 hr 25 hr 900 NR aa. is ora 6 Snead ares ea eeceas J2 Cont. 40 | 135 hr. | 650 Brayte 
Avia. Serv., Inc., Box 408, Newport News, Va. J3L Lye. 55 550 hr.| None 900 Otha Eddleman, P.O. Box 116, Crane, Texas J3C Cont. 40 3.8 hr.| Once 650 Arp 
Consolidated Air Serv., Rubinkam Arpt., Har- Melnnis Avia. Serv., Wold Chamberlain Arpt., | Stinso 
TO, TB vc ceveccwocs covees j3 Frnkin. 60 720 hr., None 900 I, NE 63 60sec concesusees J-2 Cont. 40 930 hr. 4hr.| 625 s.s 
Al Gillis Fly. Serv., 125 Ist Av. N., Great Piedmont Avia., Inc., Mun. Arpt., Winston- Tacor 
PE dake cbebeeo dee’ seas Cont. 50 900 hr 50 hr 900 SM Masckerndvahsenneee ker sue J-3 Cont. 40 542 hr.) 63 hr.) 625 Wea 
Desjardin Auto Serv., 24 hialrmcin Ave Seidner Fly. Serv., S.A.M. Arpt., Youngstown, Tacom 
Worcester, Mass.........-.+- ‘ J-3 Lye. 55 900 hr.| 700 br 900 She dive oda awa wine Awe ee bee is Trainer Cont. 40 430 hr.|90 since 595 We 
Southern Air Serv., Memphis, Tenn... Lyc 300 hr New 900 Decatur Avia. Co., 776 S Maffit St., Decatur 
Warner Kenyon, 1326-29th St., Ashland, Ky. J3 Frnkin. 50 510 hr No 895 aS oat ea ha etd Dansieackendaed J3C Cont. 40 | 589 br., 25 hr.| 595 
Bennett Air Serv.,P.O.Box 247,Hightstown,N.J. J-3 Frnkin. 50 261 hr Just 895 St. Louis Fly. Serv Lambert Fid., Robert- 
Joseph A. Field, 17 Forman St., Bradford, Pa. J3 Frnkin. 50 500 hr No 875 a SE Re ee J2 Cont. 40 750 hr.. 25 hr.) 595 Hyanr 
Virginia Cub Distributors, Box 211, Farmville Thompson Flying Serv., ines "Salt Lake City, U. J3 Cont. 40 1150 hr. 46 hr. 575 
DCA UsCuwaberastiee uns j3 Frnkin. 60 600 hr Just 875 Piedmont Aviation, Inc., Winston-Salem, N.C. J3 Cont. 40 482 hr. 73 hr. 550 Thome 
Virginia Cub Distributors, Box 211 1, Farmville Billie Carpenter, P.O. Box 5, Winfield, Kans. J2 Cont. 40 425 hr.|50 since} 550 fiel 
es atkewssrdenkoeseecass j3 Cont. 5 400 hr. Top 300 875 Lexington Fly. Serv., Mun. Arpt., Lexington, Ky. J-2 Cont. A-40-5| 825 hr. 550 Indian 
White Fly. Serv., Inc., Caldwell Wright Arpt Blvd. Arpt., Inc., Roosevelt Bivd., Phila., Pa.. J-2 Cont. 40 650 kr.| 500 hr.| 550 Indi 
Caldwell, N. J. . J3 Lye. 5 1201 hr.. 1,41 875 Phillips Fly. Serv., Arpt., Mt. Pleasant, Mich.. J-2 Cont. 40 250 hr. 550 Palo 
Lexington Fly Serv, ‘int. Lesion ew, Lex- Piedmont Avia., Inc., Mun. Arpt., Winston Alte 
ia nninnasainnd ad eee J-3 Lyc. 55 1050 hr.,1000 hr 875 NE Ciena eh06 6556444084 bs ode xe J-2 Cont. 40 574 hr.| 100 hr.) 525 Oak » 
Southern Airwys. Sales Co., Munic. Arpt., Birm Dawson Air Service, ox 852, Salina, Kansas 1938 Cont. 40 546 hr.| 20hr.| 500 leech 
ingham, Alabama........ reweew ees J-3 Frnk 5 450 hr. 425 hr 875 Atlantic Aviation Serv., Dupont Arpt., Wil- N. ’ 
John P. Hall, West Haven Arpt., West Hoven, 200 PLU Nag tascdedaséaseweneees J2 Cont. 40 900 hr.| 200 hr. 495 Air Se 
ES aot ate ines ededtes j3 Cont. A5 900 hr. since maj 850 Cincir 
Standard Fly. Serv., Inc., Semvarsét' Hills Arpt PORTERFIELD not 
Basking Ridge, N. J...... pea -|J3 Frnkin. 6 730 hr No 850 | | Pete ( 
West Coast Arcft., L.A. Mun. Arpt., Ingle- Brayton Fly. Serv., Inc., Lambert-St. Louis Arpt., | P.J.S 
NE, Sin nddeesi004sedea% vee laa 50 590 hr.| 460 hr 850 I anak sowie aoa wealemee A65-8 Cont. 65 229 hr. No 1550 Cincin 
Frank Rensma, Box 441, Youngsville, Pe. n 675 hr.) 575 br 850 Al Guthrie, Stillwater Fly. Serv., Box 466, nat 
Krantz Aeron. Serv., Port Erie Arpt., Erie, Pa. J 5 950 hr.ino_ time SN MER nace bands +Gubeeuneiete LP-65 Lye. 65 289 hr.| 276 hr.| 1500 Piedm 
Palo Alto Arpt., Inc., P.O. Box 640, Palo Alto since moj 850 Otha Eddleman, P.O. Box #116, Crane, Tex. CP-65 Cont. 65 43 hr. New 1437 So 
ee ee eee ee j3 Cont. 50h.p..1215 hr.| 477 hr 850 Duane L. Huscher, Box 65, Lawton, Okla..../CP. Delux Cont. 50 302 hr.) None 1100 Edwa 
White Fly. Serv., Inc., Caldwell Wright hii Al Guthrie, Box 466, Stillwater, Okla......|CP-50 Cont. 50 960 hr. 14 hr.) 950 ing 
eS error 13 Lye. 50 1300 hr.| 7/40 | 850 Poul £ 
White Fly. Serv., Inc., Caldwell Wright Arpt REARWIN Portia 
2 eee rere J3 Lye. 5 8 40 850 ma 
Alabama Air Serv., Auburn Arpt., Auburn, Ala. J3L Lye. 55 9 40 850 C. W. Peterson, Mun. Arpt., Salina, Kansas.. Cloudster Ken-Royce Topped Jenk 
Alabama Air Serv., Auburn Arpt., Auburn, Ala. J3L Lyc 00 9 40 850 120 h.p 300 hr.| 270 hr.| 3200 N 
Alabama Air Serv., Auburn Arpt., Auburn, Ala. J3L Lyc. 55 950 hr. 1/41 850 Aero Sales Corp., 1008 First National Bidg., Moline 
Midwest Avia. Corp., Norton Fid., Col., O... J3F Frnkin. 5 1080 hr. 2 41 850 INN, CEUs 5-0 00s seen ce eateses Skyranger Frnkin. 80 New 2545 Norro 
Akron Airw., Inc., Akron Arpt., Akron, Ohio.. J3L Lye. 5 765 hr., 600 hr 650'|\C. Evers, 247 Pork Ave., N. ¥. C...cccccee Warner 90 138 hr.| None 2250 Hill 
Akron Airw., Inc., Akron Arpt., Akron, Ohio. . J3L Lye. 50 910 br Just 850 California Aircraft Corp., Metropolitan Arpt., Ken-Royce 
Dethloff Fly. Serv., Euclid Ave. Arpt., Wil- Van Nuys, Coalif..... candi tid iain acai 9000 KR 90h.p 244 hr. 2150 Piedm 
WT, GRiiccccsscorrinecceesss j-3 Frnkin. 50 800 hr. Just maj 850 Paris Fly. Serv., Mun. Arpt., Paris, Texas.... Skyranger 175 Foren 
Thomas Metcalf, Toledo Mun. Arpt., Toledo,O. J-3 Frnkin. 60 810 hr.. 620 hr 825 Cont. 75 125 he 2100 Mic 
Red Bank Arpt., Inc., Red Bank, N. J.... j3 Cont. 50 1085hr. 148 hr. 825 M. H. Wall, P.O. Box 327, Willoughby, O. Skyranger 175 
Avia. Serv., Inc., Box 408, Newport News, Va. J3L Lyc. 50 825 hr.| 650 hr 800 Cont. 75 | 35 hr. 1935 Brayt 
Fayette Airways, Inc., Connellsville Arpt Dawson Air Serv., Box 852, Salina, Kansas... 9000 L LeBlond 90 | Engine Rot 
ere wollen Lye. 5 776 hr. 250 br 800 276 hr. 41 hr.) 1200 Leech 
Fayette Airways, Inc., Consaiiveite ho J Robertson Arcft. Corp., Lambert Arpt., Robert- N.Y 
Ce, Pic. c:060.60.0:0068 13 Lye. 5 632 hr 800 Sica cecaresescéedeensvbsnwees 7000 LeBlond 70 | 367 hr 41 1000 John | 
Matthews & Rappaport, Roosevelt Field Min- Dawson Air Service, Box 852, Salina, Kansas 9000 L LeBlond 90 | 276 hr. 41 1000 Faye 
> a ee nore j3 Lye. 55 1500 hr. Recently 800 Jennings Bros., No. Grafton, Mass......... LeBlond 70 | 680 hr. 50 br.| 1075 nel 
Buffalo Aero. Corp., Buffalo Arpt., Buffo lo Four Lakes Avia. Corp., Royal Arpt., Madison, Doug 
A ee eee J3 Frnkin. 50 1200 hr 800 Ws creck censors eenseunsseeoens bas 7000 LeBlond 70 | 265 hr 1050 Md 
Hawthorne Fly. Serv., Mun. Arpt., Chileon: E. W. Wiggins Airways, Inc., Boston Met. Colo 
Be ene 0:00:56 F005 0.0.60466 E4044. 00 J3 Frnkin. 50 (1011 hr, 800 Arpt., Norwood, Mass.........0eeeee08 8500 LeBlond 85 | 802 hr.| 111 hr.) 975 Co 
Hawthorne Fly. Serv., Mun. Arpt., Clisiiedion, Southern Arwys. of Danville, Box 205, Dan- leech 
OO Ae ee ee ene ee eee ./J3 Frnkin. 50 1150 hr 800 eins tke Ae lelain weed weed 1936 LeBlond 85 | 368 hr.| Never 975 N 
Thompson Fly. Serv., Inc., Salt Lake City, Utah J3 Cont. 50 775 he 25 hr 800 Racine Fly. Serv., Racine Arpt., Racine, Wis. 7000 LeBlond 70 | 536 hr.| 510 hr.| 850 Upto 
Virginia Cub “ate Box 211, Farmville Neil R. McCray, Mun. Arpt., Jamestown, N. Y.\'36 LeBlond 70 | 850 hr.| 700 hr. 725 Leech 
Weis dren seonseceencses .|J3 Frnkin. 50 800 hr., 600 hr 800 N 
Standard Fly. Serv., Inc., Somerset Hills diet, : RYAN Nar 
TN rere rere oa Lyc. 50 1125 hr. 100h 790 Phila. Skyport, inc., Pier 3 South Wharve, Menasco 388 | H 
Mayes Field, Huntington, W. Va........ J3 Cont 0 650 hr.. 600 hr 785 I Nig dsc cb ccacs owecus ees ST-A 125 766 hr.| since Ma 
Mayes Field, Huntington, W. Va........ {53 Frnkin. 50 | 900 hr..100 b’k 785 major | 3350 M 
Fayette Arwys., Inc., Uniontown, Penna. -|5-3 Lye. 50 900 hr.| 12 40 785 Phila. Skyport, inc., Pier Three, So. Wharves, Fore 
Smith Fly. Serv., Wilkes-Barre Wyoming Val- Philadelphia, Penna. .........sseeeee8 Model STA Menasco Fr 
ley Arpt., Forty-Fort, Pa............ - 5-3 Cont. 50 1230 hr.| 870 hr 775 model 253 125 h.p.| 720 hr., 340 hr.| 3350 Mobe 
Alabama Air Serv., Auburn Arpt., Auburn, A j-3 Frnkin. 50 725 hr.| 550 hr 775 Schneider Aero Serv., Chandler Fid., Fresno, Photo- Wright J-6-9 Mo 
Jones Fly. Serv., Sullivant Ave. Airport, Co No time Sod cbdatndeieetcidcenentadaouee graphic B-5 10:15-1 Becke 
NE NL A Ais oaeita'h ahiea a eeeeeé-4 0 -/5-3 Frnkin. 50 1500 hr. since fact 775 Blower 1625 he.| | 120 he.| 13 1 350 _ste 
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= , l ; 
DEALERS MODEL AND ENGINE | TIME lover. PRICE | DEALERS | MODEL AND ENGINE | TIME an A PRICE 
| -__—_— aiamiieil . ~— 
SIKORSKY | | Akron Airways, Arpt., Akron, Ohio.... .|SR Lyc. 850 hr.| 350 hr. $1350 
Akron Airways, Arpt. Akron, Ohio......... lye. 215 1200 hr.| 315hr.| 1300 
E. W. Wiggins Airways, Inc., Providence, R. I.| S-39 Wasp 450 600 hr.| 200 hr.| $5500) |Doug Schall, Inc., 33 Clagett Rd., Hyattsville, 
Corl Evers, 247 Park Ave. N. Y.,N. Y..... | Amphibian 5 pl | GAN 0654605 040020 505054NdSO0es Stinson '33 Lye. 215 | 900 hr. 1300 
Prott Whitney| 3800) Springfield Avia. Co., Munic. Arpt., Spring- | 
Wasp Jr. 300 h.p.| Fawn 006 60:06860000000000000 SMBA lye. 215 750 br.) 360 hr.) 1050 
STANDARD Livingston Airways Corp., Chapman Fid., | 
Woaterles, 1ewe...cc.cccccccccscceess SM-8A lye. 215 | 930 hr.) 900 hr.) 1000 
Spooner Air Serv., Claremont Arpt., Clare-| Wright J-5 (904 Ship| 436 Ship! Maheux Airport, Inc. Stevens Mill Rood, 
meee GE, Hic s 06:00:00 06400065600s000 D-25 220 |786M't'r 225m't'r| 1500 ee Pr SM8A Lyc. 215 5441 hr.) 226 br 900 
Becker Arcft. Sales, Bettis Arpt., Homestead, | | | Lovis A. Musgrove, Box 814, Morgantown, 
Pa (Cbd eee eRe |0-25 J-5-225 | 500 hr.| 150 hr.) 1500 Ws POs ccccpisesisesoncensoseseones Lye. 215 1000 hr.| 400 hr.) 950 
A. A. Knowles, Rt. 4, Boise, Ida. ........-- New Wright J 5,220) 417 hr.| 3/40 1000 DuBois Avia. Assoc., Munic. Arpt., DuBois, Pa.| S lyc. 215 1053 hr., 347 be 950 
A. A. Knowles, Rt. 4, Boise, Idaho......... New J-5-220 417 hr.| 3/40 900 Decatur Avia. Co., 776 S. Maffit St., Decatur, 
| motor | motor sin.606.0:600554060050000008000008 | SMIF Wright J69 | 850 hr.) 220hr.; 895 
Pete Grim, R.F.D. 4, Staunton, Vo........-- D-31 Kinner 125 |1259 br.| 80 hr. 850 330 h.p. 
Bob Wight, Box 487, Biloxi, Miss.........|D-25 J-5-220 }1275 hr.) 670 hr. 850) St. Louis Fly. Serv., Inc., Lambert Fid., Robert- 
Bivd. Arpt., Inc., Roosevelt Blvd. Philo., Pa.|D-29-A Kinner 90 |1500 hr.| 700 hr.| 750 SOR, CUI. c.vcctcc0vcecceovsvesses Lye. 215 1355 hr.| Recently 875 
||Flying Dutchman Air. Serv., Sometown Arpt., . | 
STEARMAN RNa caticinnacuctasgustensss SM-8A Lye. 220. |1474hr.| 30hr., 875 
Wappingers Falls, Airport, N. Y........-- SMBA lye. 215 | 800 hr.) 675 hr. 850 
A. F. Schachterle, Perkiomen Valley Arpt., | H/E. H. Brockenbrough, Munic. Arpt., Charlotte,| 
Collegeville, Pa..scsssscesececccecces |Hammond Menasco 50! 190 hr.| 185 hr.; 3500 We Govetncesccesscnancvvssoaseneses S-MBA Lye. 215 850 hr.. 820hr., 800 
Brayton Fly. Serv., Inc., Lambert-St. Louis | Becker Arcft. Sales, Bettis Arpt., Homestead, 
Arpt., Robertson, Mo....----eeeeeeeeee | C-3-R J6 7 Wright|1493 br.) Just 1600 isc sccdesaenewsscedsadeunessesees SM8A lye. 215 700 hr. 700 
Stinson Fly. Corp., San Francisco Mun. Arpt.,| | Leeward Avia., New Kensington, Pa....... SM-2 Worner 125 550 hr.| Yes 500 
S. San Francisco, Calif. ....cceccccccce | Hammond Menasco 150) 500 hr.| 10/40 | 1500 TAYLORCRAFT 
Tacoma Flying Service, Box 157, So. Tacoma,| Wright J-5 Approv. | 
ERLE COE ETT eT C-3-8 220 1800 hr.| Recently 800) Tuscarawas Co. Avia., Inc., Munic. Arpt., New 
Tacoma Flying Service, Box 157, So. Tacoma,| Wright J-5 Needs Pinaee, Gs 6a scccccseceesecss | BL Lye. 65 20 hr.| Never | 2100 
elie as baka ceedksawwsekennecwwan sal 220 1400 hr.| Work 675) Fred C. Romy, Munic. Arpt., Ft. Wayne, Ind. .| Deluxe Cont. 65 52 br. 2050 
| Foster A. Lane, Pt. Columbus, Columbus, Ohio. ‘41 Cont. 65 50 hr. No 2000 
STINSON Avia. Mkt., L.A. Metro. Arpt., Van Nuys, Calif. |BL-65 Lyc. 65 38 hr.) New 1875 
| | Hubert & Dillon Air Serv., Box 177-S, Tacoma, 
Hyannis Arpt. Corp., Box 592, Hyannis, Mass.) Reliant lyc. 245 388 hr.| Major Ws Rieinh006:06945508s see eEeeeS | BL Del lye. 65 200 hr. 1825 
| 2/41 6000 dual 
Thomas Oakes, 240 Belleville Ave., Bloom-| West Coast Arcft., L. A. Munic. Arpt., Ingle-| Silvercraft Lyc. 65 53 hr.) New 1795 
2 et eee re oe | SR9BD lyc. 245 620 hr.| 350 hr.| 4500 well, GE oc cecvecccnccceessovesy 
indiana Air Serv., Inc., Bendix Fid., So. Bend, | Duane L. Huscher, Box 65, Lawton, Okla. ../ B.C. Cont. 65 180 hr 1765 
.  ctsndetinnnne ees tined ibaa SR-7C Lycoming 260|1600 hr.|Mar. '41| 3500)| Wichita Falls Air Transp. Co., Box 84, Munic. | | 
Palo Alto Airport, Inc., P.O. Box 640, Palo! Arpt., Wichita Falls, Tex........2...055 BL-65 Lyc. 65 | New New | 1750 
DR ics. ce vesanwwedsaneewanan | 105 80 215 hr.) 17 hr.) 3300 Springfield Avio. Co., Munic. Arpt., Spring- | 
Oak Air Serv., Inc., Bates Fid., Mobile, Ala.| Spec. 105 Cont. 80 200 hr.| 3250 Te 6th C0 dso cease ehhewdeeees BC-65 Cont. 65 | 195 hr.) None 1750 
Leech Arcft., Inc., Roosevelt Field, Mineola, | Dufort Sch. of Aeronau., 57 Ft. Covington St.,| New 
N.Y ANTON 105 Cont. 80 | 609 hr.) Shr.| 2950|| Malone, N.Y.........cccceeeeeee eee } Cont. 65 390 hr.|May ‘40 1725 
Air Se Inc., Bellanca Fid., New Castle, Del.| 105 Cont. 80 101 he.| 2 br.| 2950, Washington Pk. Arpt., Homewood, Ill... ... Cont. 65 150 hr.| None 1650 
Cincinnoti Arcft. Serv., Lunken Arpt., Cincin- } Palmyra Arpt., 817 Lincoln Ave., Palmyra, | 
CE CR 6c cedcanneded vans nkenwie’ 105 Cont. 80 | 201 hr.| Never | 2850 Mi Diccwitevcectensssccaneeseueneses BL Lyc. 65 h.p.| 138 hr.) Never 1625 
srim, R.F.D. 4, Staunton, Va......... 10 Cont. 80 290 hr. No 2795) Moline Fly. Serv., Munic. Arpt., Moline, Ill. ..| Deluxe BC Cont. 65 950 hr.|Maj.now 1600 
ones Co., Haines City, Fla.......... 105 Cont. 80 | 143 hr.| No 2795|| West Coast Arcft., L. A. Munic. Arpt., Ingle- } 
sti Arcft. Serv., Lunken Arpt., Cincin-| } CE Gs ct becedeaetannndtanee BC-65 Cont. 65 465 be No 1595 
erat he Seer ie eee eo 105 Cont. 80 240 hr.| Never | 2750 |Hubert & Dillon Air Serv., Box 177S, Tacoma, Motor 
Piedmont Avic., Inc., Mun. Arpt., Winston- | . PPrerrrerrrerir Tr rrr Tre ree Cont. 65 450 hr.| topped | 1525 
Salem, N. C ee rr re 105 '40 Cont. 80 246 hr.| 34 hr.) 2635) Roch. Aeron. Corp., Roch. Arpt., Roch., N. Y..| BL-65 Lyc. 65 | 80hr 1525 
Edwards Fly. Serv., Inc., Flushing Arpt., Flush-| | | Bob Howe, Gardner Arpt., Gardner, Mass. .| BC ‘40 Cont. 65 193 br.) New 1500 
9 eS. aa ee ee ee 1105 Cont. 80 | 550 hr.) Just 2600 Norragansett Avia. Serv., Rl. State Arpt., Dual Ign. 
Paul E. DePover, Marshall, Minn.......... 1105 Cont. 180 | 80 hr. | 2600 a Te Gis cceewnsnsasssisaees BL 40 Lyc. 65 254 br.| Willbe| 1495 
Portland Fly Serv. Inc., Mun. Arpt., Portland, | | | Clinch Fly. Serv., Munic. Arpt., North Plotte, 
Maine. octyl aa ie Senate se Redes 6 sea 1105 Cont. 80 | 260 hr.| 2595 ict nkinsasececse stan sceaken Deluxe BL Lyc. 65 1400 hr 1475 
Jenk Air Serv., Inc. Mun. Arpt., Rochester,| | St. Louis Fly. Serv., Lambert Fid., Robertson, 
BE: idvatodedpssamneceemanssabnees 1105 Cont. 80 215 br.| tS ee ere BL Lye. 65 180 hr.| Recently, 1475 
Moline Fly. Serv., Mun. Arpt., Moline Illinois. . SR-5A Lyc. 245 850 ~ 760 hr.| 2495) Mcinnis Avio. Serv., Wold Chamberlain Arpt., 
Norragansett Avic. Serv., R.I. State Arpt., Minneapolis, Minn... ...-.-00eeeeeeeee BL-65 Lye. 65 68 hr. New 1475 
NN, Wis ti566050005006sessnennen 1105 '40 Cont. 80 Just Fred C. Romy, Munic. Arpt., Ft. Wayne, Ind. .| Deluxe Cont. 65 830 hr. 1 5/41) 1465 
| Starter 454 hr.| majored; 2495) Moline Fly. Serv., Munic. Arpt., Moline, Ill. . .| BL Lyc. 65 250 hr.) None 1450 
Piedmont Aviation, Inc., Winston-Salem, N.C./} 105 Cont. 80 187 hr. 22 hr.| 2485 Upton & Bowen, West Memphis, Ark....... Lyc. 65 560 br Shr. 1450 
Foren-Corroll Corp., Thos. B. Jay Arpt., Fraser, Nw. Eng. Ranger Fly. Serv., Ranger, Texas......... BL-65 Lye. 65 140 hr.| 140 hr.. 1450 
DD iieie id iskdscdu sens et0eesaasses 105 Cont. 80 84 br.|20 hr. Rochester Aeronautical Corp., Rochester Arpt., | 
| ago 2450 EE Vi anu ese0sveanesanneee BL-65 lye. 65 470 hr.| 1450 
Brayton Fly. Serv., Inc., Lambert-St. Louis Arpt.,| Inter-City Fly. Serv., Munic. Arpt., Ft. Wayne, 
OL ET TIT 105 Cont. 80 ee ee eS eer tree BC Deluxe Cont.65 | 800 hr.) 757 hr.| 1445 
Leech Arcft., Inc., Roosevelt Field, Mineola, | Tuscarawas County Avia. Inc., Munic. Arpt., 
N.Y Mik vicdahiae bee eaae ewe 1105 Cont. 80 600 hr.| 250 hr.) 2400 New Philadelphia, Ohio............... BL Lye. 65 449 hr.) Never 1400 
John Ruzicks, Circus City Arpt., Peru, Ind.... Reliant Lye. 215 460 hr. 60 hr.| 2400) Tuscarawas County Avia. Inc., Munic. Arpt., 
Fayette Airways, Inc., Connellsville Arpt., Con-| New Philadelphia, Ohio...........-++. BL Lyc. 65 448 hr.| Never 1400 
ellsville, Po Lee meee eae ee }105 Cont. 75 146 hr.| 2200) Moline Fly. Serv., Munic. Arpt., Moline, Ill. .| Deluxe BL Lyc. 65 675 hbr.| None 1400 
Doug Schall, Inc., 33 Clagett Rd., Hyattsville, Palmyra Arpt., 817 Lincoln Ave., Palmyra, 
M VitnGtpeitsteebecnimbass 105 Cont. 180 200 hr.jEng.50hr) 2450))  N. Joe eee eee eee eee eee een nneee BL Lye 65 318 hr.) Never | 1400 
Colo. Avia. Co., 426 U.S. Nat'l B.B., Denver, | | | Ranger Fly. Serv., Munic. Arpt., Ranger, Texas! BL-65 Lye. 65 dual) 170 hr.) 170 hr., 1395 
Cc én enieeen meee 105 Cont. 175 400 hr.| Yes | 2150) Washington Pk. Arpt., Inc., Homewood, lil... Lyc. 50 85 hr.) None 1390 
eech Arcft., Inc., Roosevelt Field, Mineola, | | } Washington Pk. Arpt., Inc., Homewood, Ill... Lye. 50 104 hr. None 1375 
N.Y wae pateniteces aie staked 105 Cont. 75 445 hr.| S5Ohr.| 2100) Aircraft Unlimited, Inc., Roosevelt Field, 
Upton & Bowen, West Memphis, Ark. ...... 105 Cont. 75 275 hr. 5 hr.| 2000 nets OR Fin 606 00s8sancenrcccedes Deluxe Lye. 65 125 hr., Never 1375 
Leech Arcft., Inc., Roosevelt Field, Mineola, | | Dawson Air Serv., Box 852, Salina, Kans.... Deluxe BL Lyc. 65 840 hr Just 1350 
N ‘ eer ry 105 Cont. 75 212 hr.) Never 1950| Dufort Sch. Aerona., 57 Ft. Covington St., 
N gansett Avia. Serv. RI. State Arpt., Re UE Werktnweceveosieneenedatse BT lye. 55 225 br New 1350 
het Ee hiciscssaccesescssnagyes SR 5 Lye. 225 |1350hr.! 10 hr.| 1900 Oct. '40 
w:. & Rappaport, Roosevelt Field, | Ranger Fly. Serv., Ranger, Texas.......... BL-55 lye. 55 180 br. 18O0hr. 1350 
Mineola, N Y ; ideawanae Reliant Lyc. 215 1800 hr.| Recently} 1800) Inter-City Fly., Munic. Arpt., Ft. Wayne, Ind. .| BL '40 Lyc. 50 326 hr 1325 
Foren-Carroll Corp Thos. B. Jay Arpt., Tuscarawas Co. Avia., Inc., Munic. Arpt., New 
Fraser, Mich. . ‘ errr Tre 105 Cont. 75 1054 hr..1040 hr.| 1675 Philadelphia, Ohio. ............. | Lyc. 65 639 hr.) Never 1300 
Moberly Fly. Serv., 605 Concannon St 40 hr. Tuscarawas Co. Avia., Inc., Munic. Arpt., New 
PI, Bias 6.056 65 6006004.059000846 SR lye. R 680 1220hr.| back 1400 Phladeighla, Chie. .ccccccscccccccccs BL Lyc. 65 616 hr. Never 1300 
Becker Aircraft Sales, Bettis Arpt., Home Greenville Sch. Avia., Treaty City Arpt., 
PORE, FlinwdnKncsuseesns oycessesess SR Lyc. 225 600 hr. 50 hr., 1350 Greenville, Ohio... 1... eee eee cece eens BL Lye. 65 265 hr. None 1300 
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FLYING and POPULAR AVIATION USED PLANE LISTING OF 
| Over. | | over. 
DEALERS MODEL AND ENGINE | TIME | HAULED, PRICE DEALERS MODEL AND ENGINE TIME |HAULED) PRICE 
| | | ; 
oan — ' eS eee a Sask peas 
Hopewell Fly. Serv., Hopewell Arpt., Hope- Virginia Cub Distributors, Box 211, Farmville | 
ihc édunedeseissedesssnreees BL-65 Lye. 65 375 hr.| 9/40 ($1300 Peavey ieeksveekekes es senses Cont. 40 500 hr.| Just $ 675 1939 
Harold Klaehn, Munic. Arpt., Ft. Wayne, Ind.. Deluxe Lyc. 50 340 hr No 1295 |Clinch ‘ying Service, Munic. Arpt., North | radio, 
Washington Pk. Arpt., Inc., Homewood, Ill... Lye. 55 235 hr.) None 1295 EE Oe ee A Cont. 40 700 hr.| 150 br. 650 pricec 
Greenville Sch. Avia., Treaty City Arpt Springfield Avia. Co., Munic. Arpt., Sprgfid, Ill. Cont.A-40-4| 375 hr.| None 650 nell 
I Ta a cao eke ees abeniew we BL Lye. 55 185 hr.) None 1250 J. L. Wells, 106 W. Main, Avon Park, Fla... Cont. 40 690 hr.| 100 hr. 650 WAN 
Clinch Fly Serv., Munic. Arpt.. North Platte, Inter-City Fly. Serv., Ft. Wayne, Ind........ "38 Cont 40 600 hr. 600 22 
DR uitiadwedewsineasenneeveds . |Deluxe Bi Lyc. 50 930 hr.| 100 hr.) 1200 E. H. Brockenbrough, Munic. Arpt., Charlotte, | hours 
Earl J. Howard, P.O. Box 565, Ames, lowa.. BLT Lye. 65 510 hr.. None 1200 WN dtd alae bla ah eh-ara-ig- tra e'nia ae aa A Cont. 40 | 550 hr.| 520 he.| 600 gauge 
Marlboro Arpt., Inc., Farm Road, Marlboro Southern Airways, Munic. Arpt., Birmingham, a7) . 
ROE A BL-65 Lye. 65 SEG) Wee PIM Biiciec acs ccseccssessecachetso tess A Cont 40 | 375hr.| 350br.| 550 Camil 
Marlboro Arpt., Inc., Farm Road. Marlboro | | | | 
SO err ter reer eae ere BLT-55 lye. 55 472 hr.| None 1200 TRAVELAIR - 
Rochester Aeron. Corp., Rochester Arpt Falcon Arcft. Corp., L.A. Munic. Arpt., ngle- | Major SIKO 
Ee BL-55 Lye. 55 500 hr.| None | 1200|| wood, Colif.....cccccccesccccccccees Osprey Wright 250| 814 hr.) 8Qhr.| 2500 ey ; 
BoydMote, Denman Ave., Coshocton, Ohio.. BL-50 Lye. 50 105 hr New 1195 |Lynchburg Air Transp. & Sales Corp., Preston | strum 
1940 Glenn Arpt., Lynchburg, Va........++.- 4000 Wright j-5 |1050 hr. 10 hr.| 1600 Clock 
Dufort Sch. Aero., 57 Ft Rovington St., BT New 1175 \Indiana Air Serv., Inc., Bendix Fid., So. Bend, | hours 
Malane; MH. Viccvoscccccscccoccceses Lyc. 55 h.p 395 hr. May ‘40 MOPS ckeehddaweadeevece ewes cakes 4000 Wright J-5, 220) 940hr.| 7/40 1200 to AF 
Dowson Air Serv., Box 852, Salina, Kans.. Deluxe BL Lye. 55 720 br 60 hr.| 1150 |Melinnis Avia. Serv., Wold Chamberlain Arpt., | cludit 
Hood Arcft. Sales Co., P.O. Box 171, North- 180 hr. Minneapolis, Minn.........2-+eeseeeee 4000 Wright J-5 220.1590 hr. 110 hr.) 1175 park 
SHON, FAD se 6 oscsccdctercccooees . |Deluxe Lye. 50 800 hr since 1130 |St Louis Fly. Serv., Inc. Lambert Fid. Robert- ‘ = - 
Dawson Air Serv., Box 852, Salina, Kansas.. Deluxe Lye. 55 790 he 90 hr.| 1100 en 4000 Wright 175|1027 hr.| Recently; 1150 —— 
Palmyra Arpt., 817 Lincoln Ave., Palmyra Regan Flying Serv., Box 946, Shawnee, Okla./E-4000 Wright 175| 332 hr.| 325 hr.) 1150 iaone 
Dita dcndadd gaiiawne aren ktebeune te BLT Lyc. 50 h.p 373 he 83 hr.| 1100 \Kenneth Benesh, Monticello, la...........+. 4000 Wright J-5 225 1200 hr 30 hr.| 1100 
Since Cedar Rapids Arwys., Inc., Cedar Rapids, !a.|4000 Wright J 6 5 12 hr.| since 1050 
Maj C. W. Peterson, Munic. Arpt., Salina, Kans. .|\C-4000 Challenger 185) 600 hr.| Topped) 1000 
Dewey Eldred Fly. Serv., Los! Nation Arp Ship 11/40 | 1100 12 hr 
Willoughby, Olle... ccccccccccccecs BL-65 Lyc. 65 831 hr Atlantic Aviation Serv., Dupont Arpt., Wil- | } = 
Phillip; Flying Service, Arpt.. Mt. Pleasont mington, Del. ....... overs ce gent Wright 90 500 br.| SOhr.| 795 apart 
rrr Tre TT rrr eT eer rr BL-50 Lye. 5 800 hr. 650 hr.| 1100 |\Leeward Avia., New Ker sicaton Pa errr Chall. 185 700 hr. Yes 745 equit; 
Four Lakes Avia. Corp., Royal Arpt., Madison Decatur Avia. Co., 776 S. Maffit St., De- plane 
PEP Keucsnioninwessenaeteks BL-65 Lye. 65 469 hr. 358hr. 1075 OO Tiixco x60 60 65664654 6000eennees 2000 Tank 115 855 hr.| 150hr.,; 675 Beacl 
Four Lakes Avia. Corp., Royal Arpt.. Madison Walling Aviation Co., Watertown, N. Y....|2000 OX 90 375 hr. 500 WAN 
IR Beth prerka aeardrernerts id BL-50 Lyc. 50 506 hr 1075 | aged. 
Duane L. Huscher, Box 65, ted: Okla.... BF Frnkin. 50 1302 hr. 197 hr.| 1050 WwACco New 
Decatur Avia. Co., 776 S. Moffit St., Decatur J. Wayde Stewart, 1319 Avery St., Parkers- — 
_ Saat ee eeeee - {BL Lye. 5 570 hr No 1050 Gh we Blas >sbacngense cers N Jacobs 330 | 100 hr.} 5500 
Ryan Air Serv., Decorah, lowa........ ... |Late '39 Lye. 50 770 hr.) 350 hr.| 1050 \Robertson Aircraft Corp., Lambert Munic. | 
Wichita Falls Air Transp. Co., Box 84. Munic Since Arpt., Robertson, Mo......- eee eeeeeees AGC-8 Jacob 330 | 750 hr. 41 5000 WAN 
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Four Lakes Avia. Corp. Royal Airport, Yew Mexico Fly. Serv.. Box 67, Clovis, N. M./YKS Jacob 225 | 510 hr.|90 back} 2750 500 
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AIRPLANES—SALE OR TRADE 





= = Fairchild 

1939 FAIRCHILD 165 H.P. Ranger 4-place, 3-way 
radio, 400 hours total time, excellent condition, 
priced for quick sale at $4,500. Dr. B. S. Cor- 
nell, 435 Lincoln Bank Tower, Ft. Wayne, Ind. 

WANT 7 to trade for light > —1934 Fairchild 
F22—C7 ATC 517; 145 H Warner engine, 250 
pe. compasses ; cauiegieee oil pressure 
es; airspeed, temperature, rate of climb, en- 





hours 


gaug 


gine speed, bank and turn indicators. Fabric ex- 
cellent. General condition splendid. Write Mayor 
Camilo Daza, Bogota, Columbia. en 
Sikorsky in i 
SIKORSKY S39 Amphibian. This 5 Place Ship, 
with its Wasp Jr. P&W 330 HP motor can be a 


real money maker this summer. Ship has all in- 
struments, RCA Receiver, Thermocouple, Waltham 
Clock, Large Wheels Motor has had only 42 
hours since complete factory overhaul. Licensed 


Total time only 450 hours in- 
warm up. Will trade What have 
you, or $6,000.00 cash. James R. Mock, 356 Lake 
Park Drive, Birmingham, Mich. 
AIRPLANES, Motors, crackups, 
Complete catalogue 25c. 
Directory, Athens, Ohio 


to April 30, 1942 
cluding 50 hours’ 


located every- 
Used Aircraft 


where 





AIRPLANES WANTED 





WANTED: Stinson Reliant or what have you in 
trade for my equity of $5000 in income producing 
apartment-home in Miami Will sacrifice my 
equity for $3500 for even trade or accept smaller 











plane as down payment. Wm. Jones, Hollywood 
Beach Hotel, Hollywood, Fla. Fae at 
WANTED: Light seaplane late model, never dam- 
aged. Saranac Lake Flying Club, Saranac Lake, 
New York. 

AVIATION SUPPLIES 
WANTED, —. and lower a wings for 1932 
Waco Model UB: Address C ., 1240 Law- 
rence Avenue, C oe Illinois 
SEWN-UP Covers—Cubs, Taylorcrafts, Curtiss, 


$48.00; others proportionately. 
6349 Montrose, Chicago. 


Rearwin Juniors, 
Ostergaard Aircraft, 





BOOKS 





sur LIFIE . Instrument Flying: New illustrated 





takes many of the headaches out of blind 
flying jnatsuetion Complete from A-to-Z. Only 
$1.00. Details free. Aircraft Directory, Athens, 
Ohi 
AERIAL Cameras: How to make them from ordi- 
nary Kodaks; how to take and sell the pictures 
( plete 70-page book by Claud J. Dry. Only 
$1.00 Aircraft Directory, Athens, Ohio. 
500 AVIATION Questions correctly answered 
Postpaid $1.00 Agents wanted Aviation Pub- 
lishers, 73 South Shirley, Pontiac, Mich. 
QUALIFY as Airplane & Engine Mechanic. 1941 
texts prepare you for A & E rating (license) 


exan Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations. 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.25, Engine 
text $1.25, Combination $2.00. Postpaid or C.0.D. 
Flight Press, Box 224, Champaign, Illinois. 
COMMERC IAL and Private Pilots: New ‘‘Aero- 
tical Training’’ fully covers new multiple 
choice examinations, with drift, off course and al- 
ternate airport problems plotted and _ solution 
given Commercial examinations are shown in 
separate section of the book. Navigation, Meteor- 


ology, Aircraft, Engines and CAR covered. Just 
published—l11th edition only $2.00 postpaid, or 
C.0.D. Quiz System, Dept. P, 1435 Flower St., 
Glendale, California 


FL IGHT Instructor A new quiz text covering the 


pe of the written examination for flight in- 
structor rating Illustrated Bry pertinent dia- 
er $2.00, postpaid, or 0.D. Quiz System, 
Dept. P 1435 Flower St., Glendale. California 


INSTRUMENT Flying: by Lt. Comdr. P. V. H. 
W s, U.S 


S.N. ret., and Charles A. Zweng, In- 
tor, U.S. Air Corps A new and different 
t known as the ‘‘Howard Stark edition’’ writ- 


pecially 
t examination for I 


to prepare the pilot for the govern- 
cena rating.”’ Radio- 


Telephone Permit included, with Meteorology, Ra 
dio-Orientation, let-down, offcourse and alternate 
t problems. DeLuxe edition, red leatherette 
with gold letters Only $4.00 postpaid 
Q System, Dept. P, 1435 Flower St., Glendale, 
( fornia 
DAI rON Mark VII Aire raft Computer: With book 
of ruction 7.50 = System, Dept. P, 
14 I lowe r St., G : ndale, California. 


NAVIGATION Plotter: (Dept. of Commerce type) 
is necessary for all problems involving drift, let- 
down and offcourse, including alternate airport 
problems. May be used when taking examination. 
Complete with large leatherette Navigation Note 
Book and instructions, only $4.00 postpaid. Quiz 
System, Dept. P, 1435 Flower St., Glendale, Cali- 
fornia. 

GROUND Instructor: A new book, 
government examinations on Navigation, 


prepares for 
Meteor- 


ology, Aircraft, Engines and CAR. Why fail? 
Only $3.00 postpaid. Quiz System, Dept. P, 1435 
Flower St., Glendale, California 

AIRPLANE and Engine Mechanics: Examina- 


tions. New authentic Quiz Book in question and 
answer form. Why fail? Only $3.00 for both ex- 
aminations, and CAR Quiz System, Dept. P, 


1435 Flower St., Glendale, California. 

AIR Navigation : (Gold Medal Edition) includes 
neteorology, $5.00 postpaid. Quiz System, Dept 
p. 1435 Flower St., Glendale, California. 
SIMPLIFIED Celestial Navigation: by P. V. H 
Weems and E. A. Link, Jr. $3.00 postpaid. Quiz 
System, Dept. P, 1435 Flower St., Glendale, Cali- 
fornia. 





INSTRUCTIONS 





LEARN Navigation by actually doing flight prob- 
lems on chart, studying at home. Also practical 
groundschool courses: Meteorology, Celestial Navi- 
gation, etc. Airport School of Navigation, Orange, 
ay. 


FLYING Cadet Preparatory ~Course—Thorough, in- 
dividual instruction by mail assures success in 
passing Air Corps educational examination. Write 
for information. West Point Preparatory Course, 
Captain A. T. Bell, U. S. Army, retired, 119 
Franklin Blvd., Merrick, Long Island, N. Y 

AVIATION needs Draftsmen! Get into this well 
paid profession. New home study course by grad- 
uate mechanical engineer. Regular price $5—now 
offered for only $1 complete. Send check, M.O 
or cash today! Your money cheerfully refunded 


if not completely satisfied. J. R. Giles, Dept. A, 
Box 149, Burbank, California. 
CORRESPONDENCE Courses and_ educational 


books, slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and bargain 
catalog free. Nelson Company, 500 Sherman, 
Dept G-237, Chicago. 

OPENING, limited number of selected young men 
with $180.00, work board, balance flying time, 
radio beam, blind flying, aircraft radio license, 





commercial license. Noll Flying Service, Belle- 
fonte, Pa. 

GROUND school course learned quicker, easier, 
on the screen. Equipment rented. C. C. Potts, 
Box 531, Wink, Texas. 


AIRMINDED Young Men interested in training for 
entering the well-paid field of Aviation as Ap 
prentices. Write immediately, enclosing stamp 
Mechanix Universal Aviation Service, Dept. B2, 
Belleville, Michigan. 





INSTRUMENTS 





FOR Sale: Reconditioned 
Gyro-Horizons, Turns and Banks, Compasses, 
Airspeeds, Altimeters, etc. All instruments guar- 
anteed, lowest prices. Write for details. Aircraft 
Instrument Service, Inc., Detroit City Airport, 
Detroit, Mich. 


Directional Gyros, 





MISCELLANEOUS 





FOR a quick sale list your airplane with us. We 
have buyers in $500 to $10,000 class. Send de- 
scription, price and photo if possible to Aircraft 
Sales Corp., 1240 Lawrence Ave., Chicago, Ill 

LOOKING for a market for your used equipment? 
Better tell the 108,565 readers of Flying and P.A 
about it. Try a 15 word classified ad for $1.00 


Address: Classified, Flying and Popular Aviation, 
608 S. Dearborn St., Chicago 

LATEST aircraft photographs—all types. Tilley, 
1529 Connecticut Ave., Washington, D. C. Send 


for list 





PATENTS 





INVENTORS: Unpatented inventions now salable 
with positive safeguards under patent laws. New, 
low-cost procedure. Complete details free. Amer- 
ican Patents Corporation. Dept. 25, Washington, 
D.C 

“PATENT-PARTICULARS” and blanks free 
Sterling Buck Hotel Plaza, Washington, D. C 
Government-Registered Patent Attorney 34 years 
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Aircraft Census 








RODUCTION of aircraft and aircraft 

parts, including aircraft engines, was 
valued at $279,496,844 last year, according 
to a preliminary report on the 1939 census 
of manufacturers issued by the Bureau of 
the Census. This represented an increase 
of 86.7 per cent over the $149,699,756 
worth of products reported for 1937—in- 
dicating the rapid growth of the aircraft 
manufacturing industry in the United 
States, even prior to the 1940 expansion 
stimulated by the National Defense Pro- 
gram. The preliminary aircraft report 
covers the production of 125 factories, 
embracing complete aircraft and gliders, 
balloons, parachutes and parts especially 
designed for aircraft such as engines, pro- 
pellers, blades and pontoons. No data for 
establishments operated by the Federal 
government are included. 

Wage earners primarily engaged in 
manufacturing aircraft and parts in 1939 
numbered 48,637, an increase of 60.1 per 
cent over the 30,384 reported for 1937, 
and their wages—$77,488,188—exceeded 
the 1937 figure of $43,826,910 by 76.8 per 
cent. The number of establishments—125 
in 1939—compared with 105 in 1937, an 
increase of 19 per cent. Salaried person- 
nel numbered 13,771 in 1939 compared 
with 9,383 two years earlier, an increase 
of 46.8 per cent. Salary payments, ex- 
clusive of wage payments, amounted to 
$27,976,663 compared with $17,206,814 in 
1937, an increase of 62.6 per cent. 

Cost of materials, supplies, fuel, pur- 
chased electric energy and contract work 
was $96,250,233 compared with $56,556.- 
229, or an increase of 70.2 per cent. The 
value added by manufacture was $183,- 
246,611 in 1939 compared with $93,143,52 
in 1937, an increase of 96.7 per cent. The 
Census Bureau explained that the total 
value of products shown for the industry 
includes some duplication due to the fact 
that the products of establishments en- 
gaged in the manufacture of parts are to 
some extent used by other establishments 
in the industry in the manufacture of 
subassemblies and complete aircraft. To 
hold this duplication to a minimum, how- 
ever, the Census Bureau requested manu- 
facturers of complete aircraft to exclude 
from the reported values of complete air- 
craft the cost of engines, propellers, and 
power-plant accessories, therefore, the 
values of these items are not duplicated 
in the total value of products of the in- 
dustry. 





NOTICE! 


In replying to Box Numbers, be sure 
to address letters to 
FLYING and POPULAR 
AVIATION 
608 S. Dearborn, Chicago 


Note! This does not apply to Box numbers where 
City and State are shown 











INVENTORS: We _ successfully sell inventions, 
patented and unpatented Write us if you have 
a practical, useful idea for sale Chartered In 
stitute of American Inventors, Dept. 119, Wash- 
ington, D. C 
PATENTS 


: Low cost. Book and advice free. L. 
F. Randolph, 


Dept. 372, Washington, D. C. 
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General Aeronautics 
A GROUND SCHOOL TEXTBOOK 
By Hilton F. Lusk 
530 Pages. 250 lilustrations 


formerly Dean, Boeing School 


$3.75 





EXPLAINS the basic fundamentals of 

aeronautics and their practical applica- 
tions. Throughout, emphasis is placed on the 
information needed to pass the Civil Aero- 
nautics Board’s examination for any Pilot 
rating and for its Aircraft Engine 
Mechanic’s certificates. No one who masters 
the information in this book need fear 
difficulty in answering any question in the 


official tests 

While designed primarily as a text for 
ground schools, technical institutes, and 
colleges, General Aeronautics is"so clearly 


and simply written that you will have no 
difficulty in grasping its explanations even if you must study 
at home without the aid of an instructor. 284 questions like 
those asked in the Board's examinations help you test your 
understanding of each subject explained 








Simple Aerodynamics 
AND THE AIRPLANE 


By Colonel C. C. Carter U.S. Military Academy 


510 Pages. 300 Illustrations 


RROVIDES a clear explanation of the 

fundamental aerodynamics involved in 
design and operation of the airplane. In 
scope, ranges from airflow and production 
of lift to complete airplane’s stability, 
maneuverability, and performance. Origi- 
nally designed for use at West Point, scores of 
leading technical schools, colleges, and flying 
schools also use Simple Aerodynamics as 
the foundation text in their courses in aero- 
nautical engineering Many leading de- 
signers received their basic training from 
earlier editions of this famous book. It is 
80 simply written and easy to understand that thousands of 
men, unable to take advantage of school instruction, have found 
it practical to use it for home study 





Aeronautic Radio 


By Myron F. Eddy 
502 Pages. 198 Illustrations 


Lieutenant, U.S. Navy, Retired 


$4.50 


COMPLETE up-to-date treatment of 

current developments both in the use of 
radio for course guidance and in instrument 
landing as well as for communication. Offers 
thorough grounding in principles, selection, 
installation, operation, and maintenance of 
radio equipment as used in the air and on 
the ground. Designed to aid those desiring 
to pass their aviation radio license ex- 
aminations 





geeeeeecesessesssese Fiji in, tear out, and mail SSestereeressacseaes, 


Sent on 5 Days’ Approval 


The Ronald Press Company 
Dept. M500, 15 East 26th St, New York 


Send me the books I have checked below. I will remit at 
the prices shown plus a few cents for delivery, within five 


Or, if any of the books do 
I have the privilege of 
(We pay delivery on 
same return privilege.) 


days after books are received 
not come up to my expectations, 
returning them within that time 
orders accompanied by payment; 


Ramsey, NAVIGATION OF AIRCRAFT 
Clark-Corbitt, AIRCRAFT ELECTRICITY 
Lusk, GENERAL AERONAUTICS 

Carter, SIMPLE AERODYNAMICS 

Eddy, AERONAUTIC RADIO 


Home 
Address 


City 
Employed by 
or Reference 
(Must be filled in unless you remit witt 


Address of A! 
*Outside of Se snantii U.S., remit price with 


order, nius 25 cents f 











FLYING and POPULAR AVIATION 


Just Published — 


July, 1941 


Navigation 
of Aircraft 


By Logan C. Ramsey 


Pensacola Ground School; 


— Second Edition 


Commander U. S. Navy; Naval 
Aviator; former Chief Instructor, 
Navigator, U.S. S. Langley, etc 


Price, 2 Volumes.................$4.50 


ODAY you must know navigation. With this up- 
to-the-minute book you can know it thoroughly and 


practically. 


It is different from any other book in its 


balanced treatment of all three branches; piloting, dead 


reckoning and aerial astronomy. It shows you how and when to use each, 


and 


the vital differences between navigating 200 miles, 800 miles and 3,000 miles— 
something no other book does for you. Concise, positive, does not require the 
use of higher mathematics; you understand definitely, and can apply what you 


know. 


HERE is what you cover: Maps—different 
projections, how to use; Instruments— 
panel board instruments, their calibration 
and connections; the compass, construction, 
errors; Dead Reckoning—plotting, effect of 
wind, determining wind, practical navigating 
problems operating from fixed base, radius of 
action, landing at another base, intercepting; 
Piloting—overland, coastal, along airways, 
radio aids; Aerial Astronomy—definitions, 
sextants, chronometers, clocks, azimuth in- 
struments, celestial observations, conversion of 
time systems, use of Nautical and Air 


Almanacs, Sumner line, different methods of 
solving for calculated altitudes (including the 
new, faster, simpler Hydrographic Office 214), 
fixes, identification of stars; Practice of 
Navigating Aircraft—preparation, planning 
for long or short flights, illustrative examples 
of complete detailed procedure after taking 
off, application of aerological data. 

Each topic is made as understandable as 
possible—with specific definitions, positive ex- 
planations, clarifying diagrams, complete ex- 
amples worked out step by step, and questions 
to test your knowledge. 


AIR PILOT’S DEAD RECKONING TABLES: With the book is a set of the author's 





Tables, separately bound for flat, con 


while flying in plane, for quick, 


direct-reading solutions of problems involving wind direction and velocity, drift-angles, 
ground speed, track, course correction and out-and-back radius of action from a base. 
Full explanation of use accompanies the Tables. 


New Book—Now Ready: 


Aircraft Electricity 


FOR ELECTRICIANS AND DESIGNERS 


By Norman J. Clark and Howard E. Corbitt 


Electrical Engineers, 


Lockheed Aircraft Corporation 


Semi-flexible binding—120 drawings, diagrams, illustrations 


6 ing up-to-the-minute book gives the 


information that is wanted today 


in practical shop installation, inspection, and design calculations, which until 
now the electrician and designer have had to pick up as best they could because 
no textbook was available. Here it is, right from shop instructions, standards, 


and drawing board- 


-the “‘what, why and how to do it”’ 


exactly what is wanted 


for individual use or rapid group training. The book will be of particular value 
to the practicing electrical engineer as well as the electrician with practical shop 


questions, 


[MPORTANT points covered: Electrical 
Theory reeded for calculations. 

Wiring Diagram Symbols and Basic Cir- 
cuits for exhaust gas analyzers, fuel analyzers, 
temperature control indicators, synchro- 
scopes, D-C Selsyn instruments, Autosyn 
instruments, flowmeters, cowl flaps, pitot 
heaters, hostess calls, generator control boxes, 
etc 


Wiring Diagrams which simplify greatly the 
probems of basic and tracing circuits, num- 
bering, bills of material, block and straight 
line diagrams for preliminary studies and 
experimental ships. 


Conduit Layout and specification of bends, 


and the designer making calculations and layouts. 


calculation of diameters, use of flexible con- 
duit, checking for interference, etc 
Bonding and Shielding of Aircraft against 
voltage accumulation, fire hazard and radio 
interference. 

Compass Deflection problems and their 
solution. 

Electrical Inspection of wires and other 
equipment, booster coils, starters, temper- 
ature indicators, gas analyzers, tachometers, 
fuel gauges, ignition switches, lights, heaters, 
radiator shutters, etc. 

Design Notes which save much time in the 
drafting room, charts, tables, Lockheed 
standards, nomographs for recurring cal- 
culations. 
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